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Abt. L — Thirty Years Betraspeei of the progress in our knowledge 
of the Chology of the Older Bocks — being an Address to the 
Geological Section of the British Association at Manchester, 
September 5, 1861 ; by Sir Roderick Impey Murchison, 
D.C.L., LL.D., F.B.S., Director General of the Geological Sur- 
vey of the United Kingdom, President.* 

Although I have had the honor of presiding over the Geol- 
ogists of the British Association at several previous meetings 
since our first gathering at York, now thirty years ago, I have 
never been called upon to open the business of this section with 
an address; this custom having been introduced since I last 
occupied the geological chair at Glasgow, in 1865. 

The addresses of mv immediate predecessors, and the last an- 
niversary discourse of the President of the Geological Society 
of London, have embraced so much of the recent progress of our 
science in many branches, that it would be superfluous on my 
part to go again over many topics which have been already well 
treated. 

Thus, it is needless that I should occupy your time by allu- 
ding to the engrossing subject of the most recent natural opera- 
tions with which the geologist has to deal, and which connect 
his labors with those of the ethnologist. On this head I will 
only say, that, having carefully examined the detrital accumu- 
lations forming the ancient banks of the river Somme in France, 
I am as complete a believer in the commixture in that ancient 

« Oommimicated to iliia Jonmal by Sir R. L Murchison. 
Ax. JouB. Box.— SxcoND Series, Vol. XXXIII, No. 97.~Jan., 1863. 
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: 5^' :;-•..• : -^Sir R. I, MurcKisorCs Address on the 

alluvium of the works of man with the reliquise of extinct ani- 
mals as their meritorious discoverer, M. Boucher de Perthes, or 
as their expounders, Prestwich, Lyell and others. I may, how- 
ever, express mj gratification in learning that our own country 
is now affording proofs of similar intermixture both in Bedfora- 
shire, Lincolnshire, and other counties : and, possibly, at this 
meeting we may have to record additional evidences on this 
highly interesting topic. 

But I pass at once from any consideration of these recent ac- 
cumulations, and, indeed, of all Tertiary rocks ; and, as a brief 
space of time only is at my disposal, I will now lav before you 
only a concise retrospect of the progress which has latterly iJecn 
made in the development of one great branch of our science. 
I confine myself, then, to the consideration of those primeval 
rocks with which my own researches have for many years been 
most connected, with a few allusions only, to metamorphism, 
and certain metalliferous productions, &c. 

There is, indeed, a peculiar fitness in now dwelling more 
especially on the ancient rocks, inasmuch as Manchester is sur- 
rounded by some of them, whilst, with the exception of certain 
groups of erratic blocks and drifls, no deposits occur within the 
reach of short excursions from hence, which are either of Secofid- 
ary or Tertiary age. 

Let us, then, take a retrospective view of the progress wbicb 
has been made in the classification and delineation of the older 
rocks since the Association first assembled at York, in 1881. 
At that time, as every old geologist knows, no attempt bad 
been made to unravel the oroer or characters of the formatioDa 
which arise from beneath the Old Bed Sandstone. In that year 
Sedgwick was only beginning to make his first inroads into 
those mountains of North Wales, the intricacies of which he 
finally so well elaborated, whilst I only brought to that, onr 
earliest assembly, the first fruits of observations in Hereford- 
shire, Brecon, Radnor, and Shropshire, which led me to w(»rk 
out an order which has since been generally adopted. 

At that time the terms of Cambrian, Silurian, Devonian, and 
Permian were not dreamt of, but, acting on the true Baconian 
principle, their founders and their coadjutors have, after years 
of toil and comparison, set up such plain landmarks on geo- 
logical horizons that they have been recognized over many a 
distant land. Compare the best map of England of the year 
1831, or that of Greenough, which had advanced somewhat 
upon the admirable original classification of our father, William 
Smith, and see the striking diflference between the then existing 
knowledge and our present acquirements. It is not too much 
to say that, when the British Association first met, all the re- 
gion on both sides of the Welsh border, and extending to the 
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rish Channel on the west, was in a state of dire confusion ; 
rhilst in Devonshire and Cornwall many of these rocks which 
'om their crystalline nature were classed and ninpped as among 
le mcst ancient in the kingdom, have since been snown to be of 
} higher antiquity than the Old Red Sandstone of Herefordshire. 
As to Scotland, where the ancient rocks abound, though 
eir mineral structure, particularly in those of igneous origin, 
id necessarily been much develo|3ed in the country of Hutton, 
lay&ir, Hall, Jameson, and McCulloch, yet the true oge of 
ost of its sedimentary rocks and their relations were unknown, 
ill less had Ireland, another region mainly palaeozoic, received 
y striking portion of that illustration which has since ap- 
iared in the excellent general map of Griffith, and which is 
)w being carried to perfection through the labors of the Geo- 
gical Survey under my colleague Jukes. If such was our be- 
ghted state as regarded the order and characters of the older 
rmations at our first meeting, great was the advance we had 
ade when at our twelfth meeting we first assembled at 
ancbester in 1842. Presiding then as I do now over the geo- 
gical section, I showed in an evening lecture how the palaeozoic 
cks of Silurian, Devonian, and Carboniferous age, as well as 
066 rocks to which I had assigned the name of Permian, were 
iread over the vast region of Russia in Europe and the Ural 
ountains. What, then, are some of the main additions which 
Lve been made to our acquaintance with the older rocks in the 
ritish Isles since we last visited Manchester ? 
Commencing with the oldest strata, I may now assume, from 
e examination of several associates on wliose powers of ob- 
rvation as well as my own I rely, that what I asserted at the 
bcrdeen meeting, in 1859, as the result of several surveys, and 
hat I first put forth at the Glasgow meeting of 1855, is sub- 
antially true. The stratified gneiss of the northwest coast of 
e Highlands, and of ihe large island of Lewis and the outer 
ebrioes, is the fundamental rock of the British Isles, and the 
"ecise equivalent of the Laurentian system of Canada, as de- 
ribed by Sir W. E. Logan. The establishment of this order, 
hich is so clearly exhibited in great natural sections on the 
est coast of Sutherland and Boss, is of great importance in 
ving to the science we cultivate a lower datum-line than we 
reviously possessed, as first propounded by myself before the 
ritish Association in 1855.''^ 

* See Reports of British Association for 1855 (OlaFg^w Meeting). At that time 
raa not aware tluit the yamo order was developed on a grand ?cale in Canada, nor 
I now know when thnt order was there first observed by Sir W. E. Logan. I then 
B55) timply put forward the facts as exhibited on the northwest coast of Scot- 
sd ; Tii^, tbe*ezistencc of what I termed a lower or ** fundamental gneiss.** lying far 
incftth other gneissose and crystalline strata, and containing remains which I even 
Ml snggettedwere of Lower Silurian age. Subsequently, in 1859| when accom- 
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For hitherto the order of the geological succession, even as 
seen in the Geological Map of England and Wales or Ireland, 
as approved by Sir Henry jDe la Beche and his able coadjutors, 
Phillips, Ramsay, Jukes, and others, admit no older sediment 
than the Cambrian of North Wales, whether in its slaty condi- 
tion in Merioneth and Caernarvon or in its more altered condi- 
tion in Anglesea. 

The researches in the Highlands have, however, shown that 
in our own islands, the older palaeozoic rocks, properly so called, 
or those in which the first traces of life have been discovered, 
do repose, as in the broad regions of the Laurentian Mountains of 
Canada, upon a grand stratified crystalline foundation, in which 
both limestones and iron-ores occur subordinate to gneiss. In 
Scotland, therefore, these earliest gneissic accumulations are dow 
to be marked on our maps by the Greek letter alpha^ as pre- 
ceding the Roman a, which had been previously applied to the 
lowest known deposits of England, Wales, and Ireland. Though 
we must not dogmatise and affirm that these fundamental de* 

})osit8 were in the pristine state absolutely unfurnished with anj 
iving things (for lx)gan and Sterry Hunt, in Canada, have sag- 
gested that there they indicate traces of the former life), \^fe mav 
conclude, that in the highly metamorphosed condition in which 
thev are now presented to us in North Western Britain, and as- 
sociated as they are with much granitic and hornblendic matter, 
they are for all purposes of the practical geologist "azoic rocks.** 
The Cambrian rocks, or secona stage in the ascending order as 
seen reposing on the fundamental gneiss of the North West of 
Scotland, are purple and red sandstones and conglomerates form- 
ing lofly mountams. These resemble to a great extent porticos 
of the rocks of the same age which are so well known in the 
Longmynd range of Shropshire, and at Harlech in North Waltt^ 
and Bray Head in Ireland. 

At Bray Head they have afforded the Oldhamia, possibly an 
Al^a, whilst at the Longmvnd, in Shropshire, they have yielded 
to the researches of Mr. Salter some worm-tracks and tho trace 
of an obscure crustacean. 

The Highland rocks of this age, as well as their equivalents, 
the Huronian rocks of North America, have as yet afforded 
no trace whatever of former life. And yet, such Cambriati 
rocks are in parts of the Longmynd, and specially in the lofty 
mountains of the North Western Highlands, much less meta- 
morphosed than many of the crystalline rocks which lie upon 

panied by Professor Ramsay, I adopted, at his saggestlon, the word " Lnurentiao " 
in compliment to my friend, Sir William Logan, who had then trorked out the or- 
der in Canada, and mapped it on a stupendous scale. I stated* howerer, at Um 
same time, that, if a British synonym was to have been taken, I should hare pro- 
posed the word " Lewisian," from Uie large island of the Lewis, almost whoUj com- 
posed of this gneiss. 
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tbem. Sising in the scale of successive deposits, we find a cor- 
responding rise in the signs of former life on reaching that stage 
in the earlier slaty and schistose rocks in which aninial remains 
begin clearly to sbow themselves. Thus, the Primordial Zone 
>f Mr. Barrande is, according to that eminent roan, the oldest 
Ikoiia of his Silnrian Basin in Bohemia.* 

In the classification adopted by Sir Henry De la Beche and 
bis associates, the LingMla Flags (the equivalent of the ^'Zone 
Primordial " of Barrande) are similarly placed at the base of the 
iilurian System. This rrimordial Zone is also classed as the 
jowest Silurian by De Vemeuil, in Spain; by James Hall, Dale 
)wen, and others, in the United States ; and by Sir W. £. Logan, 
>terry Hunt^ and Billings, in Canada.t 

In the last year, Mr. Barrande has most ably compared the 
ioTiXk American Taconic group of Emmons:^ with his own 
irimordial Silurian fauna of Bohemia, and other parts of Europe ;' 
nd although that sound paleontologist, Mr. James Hall, has not 
litherto nuite coincided with Mr. Barrande in some details,§ it is 
[uite eviaent that the primordial fauna occurs in many parts of 
iorth America. And as the true order of succession has been 
soertained, we now know that the Taconic group is of the same 
ge as the lower Wisconsin beds described by Dale Owen, with 
heir Perndoxides, Dikelooephalus, &c., as well as of the lower 
)ortion of the Quebec rocks, with their Conocephalus, Axionel- 
QS, &c, described by Logan and Billings. Ot the crystalline 
chists of Massachusetts, containing the noble specimen of Para- 
loxides described by W. B. Bogers, and of the Vermont beds, with 
heir Oleni, it follows that the Primordial Silurian Zone of Bar- 

* I learn, however, that in Bohemia Dr. Fritsch has recently ditcotered strata 
ffaifC beneath the roam of the Primordial Zone of Barrande, aiid In rocks hitherto 
oiMidcred asoic» the fossU barrows of aonelide anllDals sumlar to those of our own 
Migroynd. 

f Id completing at his own cost a geological surrey of Spain, in which he has 
can oeeupied for sereral years, and in the cnrryinff out of which he has determined 
bs waJthof the sedimentary rocks of the Peninsula (incduding the Primordhil Sila- 
isfl Zone, disicoTered by that xealous explorer, 11. Cauano de Prado), M. de Ver- 
euil has ui the last few months diiefly examined the eastern part of the kingdom 
'here few of the older palieosoic rocks exist I am, however, informed by him, that 
fpper Silurian rocks with Cardiola Inttrrupta^ identical with those of France and 
lubemia, oocor along the southern flanks of the Pyrenewi, aDd also re-occur in the 
Sara Morena« in strata that overlie the great mass of Lower Silurian rocks as 
imerly described by M. Casiana de Prado himself. The pouthern face of the 
^ jr e ii e ea . he further informs me, is specially marked by the display of mural 
larca ef Carboniferous strata, which, succeeding the Devonian rocks, are not ar- 
lagcd io bashi-shape, but stand out in vertical or highly inclined positions, and are 
)Uowed by extensive conglomerates and marls of Triassic age, and these by depodta 
ksrged with fbsrils of the Lias. 

X The Silurian classification was oroposed by me in 1885, and in the foilowiqg 
nr, 1886, Dr. Emmons siiegested tnat his black shale rocks, which he called Taco- 
ic, were older than any I described. 

( Nor are the writings of the Profesaort W. B. and H. D. Rogers in imiwfi with 
• opadona of tha aotlMn hara cttad. 
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rande (the lower Lingula flags of Britain) is largely represented 
in North America, however it may occupy an invertea position 
in some cases, and in others be altered into crystalline rocks. 

In determining this question due regard has been had to tlie 
great convulsions, inversions, and breaKS, to which these ancient 
rocks of North America have been subjected, as described by 
Professors Henry D. and W. B. Rogers. 

In an able review of this subject, Mr. T. Sterry Hunt thus ex- 
presses himself: — '* We regard the whole Quebec group, with its 
underlying primordial shales, as the greatly developed represen- 
tatives of the Potsdam and Calciferous groups (with part of that 
of the Chazy), and the true base of the Silurian system." "The 
Quebec group with its underlying shales," this author adds (and 
be expresses the opinion of Sir W. £. Logan), ** is no other than 
the Taconic system of Emmons;" which is thus, by these authors^ 
as well as Mr. James Hall, shown to be the natural base of the 
Silurian rocks in America, as Barrande and De Yemeuil have 
proved it to be on the continent of Europe. 

In our own country a valuable enlargement of our acquaint- 
ance with the relations of the primordial zone to the overljing 
members of the Silurian rocks has been made through the pe^ 
sonal examination of Mr. Salter, aided by the independent dis- 
coveries of organic remains by MM. Homfray and Ashe, of 
Tremadoa 

It has thus been ascertained, that the lower member only of 
the deposit, which has been hitherto merged under the name of 
Linguia flags, can be considered the equivalent of the primordial 
zone of Bohemia. In North Wales that zone has hitnerto been 
mainly characterized by Lingula and the crustaceans Olenus and 
Paradoxides. Certain additions having been made to these fos- 
sils, Mr. Salter finds that of the whole there are five genera 
peculiar to the lower zone, and seven which pass upwards from 
it into the next overlying band or the Tremadoc slate. But 
the overlying Tremadoc slate, hitherto also grouped with the 
Lingula migs, is, through its numerous fossils (many of them 
of recent discovery), demonstrated to constitute a true lower 
member of the Llandeilo formation. For, among the trilobites, 
the well known Llandeilo forms of Asaphus and Ogygia range 
upwards from the -vtrj base of these slates. Again, seven or 
eight other genera of trilobites, which appear here for the first 
time, are associated with genera of moUusks, and encrinites which 
have lived through the whole Silurian series. Such for exam- 

Ele are the genera Calymene, Illaenus, among crustaceans ; the 
lingula, Orthis, Bellerophon, Con ularia, among mollusks; to- 
gether with encrinites, corals, and that telling Silurian zoophyte, 
the Graptolite. By this proof of the community of fossil types, 
as well as by a clear lithological passage of the beds, these Tre- 
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nadoo slates are thus shown to be indissolably connected with 
lie Llandeilo and other Silurian formations above them ; whilst^ 
Ithoagh they also pass down conformably into the zoneprimor* 
Hale^ tiie latter is characterized by the hnguloid shells (Lingu- 
eUa, Salter) and by the genera Olenus, Paradoxides, and Dike* 
Dcephalus, which most characterize it in Britain as in other 
egions.* 

I take this op{>ortunity, however, of reiterating the opinion I 
lave expressed in my work, " Silaria," that to whatever extent the 
primordial zone of Barrande be distinguished by peculiar fosmh 
a any given tract from the prevalent Lower Silurian tvpes, 
here exists no valid ground for differing from Barrande, de 
7'emeuil, Logan, James Hall, and others, hj separating this 
udimentary fauna from that of the great Silurian series of life 
>f which stratigraphically it constitutes the conformable base. 
&jid if in Europe but few genera be yet found which are com- 
non to this lower zone and the Llandeilo formation fthough the 
ignostus and Orthis are common to it and all tne Suurian 
(trata), we may not unreasonably attribute the circumstance 
to the £ict, that the primordial zone of no one country con- 
tains more than a very limited number of distinct forms. 
May we not, therefore, infer that in the sequel other fossil 
links, similar to those which are now known to connect the Lower 
and Upper Silurian series — which I myself at one time supposed 
to be sharply separated by their organic remains — will be 
brought to light, and will then zoologically connect the primor- 
dial zone with the overlying strata into which it graduates? Let 
us recollect, that a few years only have elapsed since M. de 
Vemeail was criticised for inserting, in his taole of the Pal»o- 
zoic Fauna of North America, a number of species as being 
common to the Upper and Lower Silurian. But now the view 
of the eminent French Academician has been completely sus- 
tained, by the discovery in the strata of Anticosti, as worked 
oat by Mr. Billings under the direction of Sir W. £. Logan, of a 
group of fossils intermediate in character between those of the 
Hadson Biver and Clinton formations, or in other words be- 
tween Lower and Upper Silurian rocks. In like manner, a 
similar interlacing seems already to have been found, in North 
America, between the Quebec group, with its primordial fossils, 
and the Trenton deposits which are, as is well known, of the 
Llandeilo age. 

I have thus spoken out upon the fitness of adhering to the clas- 
sifications decided upon by Sir Henry De la Beche and his asso- 
ciates long before I nad any relation to the Geological Survey, 
and which places the whole of the Lingula-flags of Wales as too 

* In the last edition of Silaria the distinction was drawn between the lower tad 
upper lingola-fljigt, but the &uiia of the latter is now much enlarged. 
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natural base of the Silurian rocks. For English geologisti 
should remember that this arrangement is not merely the issue of 
the view I have lonp; maintained, but is also the matured opiuioa 
of these geologists in foreign countries and in our colonies, who 
have not only zealously elaborated the necessary details, but who 
have also had the opportunities of making the widest comparisooa. 

On the continent of Europe, an interesting addition has beea 
made to our acquaintance with the fauna of one of the older 
beds of the Lower Silurian rocks, or the Obolus green sand ci 
St. Petersburg,* by our eminent associate, Ehrenberg. He has 
described and figuredf four genera and ten species of micro- 
scopic Pteropods, one of which he names Panderella SUurica; 
the generic name being in honor of the distinguished Bussian 
paliaontologist, Pander, who collected them. It is well to re- 
mark, that as the very grains of this Lower Silurian green sand 
seem to be in ^reat part made up of these minute organians, so 
we recognize, m one of the oldest strata in which animal life has 
been detected, organisms of the same nature as, and not lesB 
abundant than, those which constitute the deep sea-bottoms of 
the existing Mediterranean and other seas. 

Before I quit the consideration of the older palsoozoic rocks^ I 
must remind you that it is through the discovery, by Mr. G 
Peach of certain fossils of Lower Silurian age in the limestoues 
of Sutherland, combined with the order of the strata, observed 
in the year 1827 by Professor Sedgwick and myself, that the true 
age of the largest and overlying masses of the crystalline rocks 
of the Highlands has been fixed. The fossils of the Suther- 
land limestone are not indeed strictly those of the Lower Sila- 
rian of England and Wales, but are analogous to those of the 
Calciferous sand-rock of North America. The Maclurea is iu' 
deed known in the Silurian limestone of the south of Scotland; 
but the Ophileta and other forms are not found until we reach 
the horizon of North America. Now, these fossils refer the zone 
of the Highland limestone and associated ouartz-rocks to that 
portion of the lower Silurian which forms tne natural base of 
the Trenton series of North America, or the lower part of the 
Llandeilo formation of Britain. The intermediate formation — 
the Lingula-flags or '* zone primordiaW of Bohemia — having 
no representative in the north-western Highlands, there is neces- 
sarily a complete unconformity between the fossil-bearing crv8> 
talline limestones and quartz-rocks with the Maclurea, Murchi- 
sonia, Ophileta, Orthis, Orthoceratites, &c., and those Cambrian 
rocks on which they rest. 

A great revolution in the ideas of many an old geologist, in- 
cluding myself, has thus been eflEected. Strengthened and con- 

* See *' Russ'iA and the Ural Mountaioft." 

t Monata-Bericht d. Kooig. Akad. der Wiaa. Berlin, IS April, 1S61. 
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rmed as my view has been by the concordant testimony of 
^msay, Harkness, Geikie, James and others, I have had no 
esitation in considering a very large portion of the crystalline 
trata of the Highlands to be of the same age as some of the 
Ider fossiliferous Silurian rocks, whether in the form of slates 
a Wal^s, of gray wacke-schist in the southern counties of Scot- 
ind, or in the conditions of mud and sand at St. Petersburg, 
["he conclusions as respects the correlation of all the older rocks 
f Scotland have now indeed been summed up bv Mr. Greikie and 
ayself in the Geological Sketch-Map of Scotland which we have 
ast published, and a copy of which is now exhibited.* Not the 
sast interesting part of that production is that which explains 
be age of all the igneous or trappean rocks of the south of Scot- 
undy as well as all the divisions of the Carboniferous formation, 
nd is exclusively the work of my able colleague. 

But if through the labors of hard-working geologists, we have 
rrived at a clear idea of the first recognizaole traces of life and 
heir sequences, we are yet far from having satisfied our minds 
s to the modus operandi by which whole regions of such depos- 
tes have, as in the Highlands, been transmuted into a crystal- 
ine slate. Let us therefore hope that, ere this meeting closes, 
re may receive instructions from some one of the band of for- 
ign or British geologists who have by their experimental re- 
earches been endeavoring to explain the processes by which 
uch wonderful changes in the former condition of sedimentary 
leposits have been brought to life; such as that by which strata 
»nce resembling the incoherent Silurian clay which we see in 
Ittssia have been hardened into such rocks as the slaty grau* 
vacke of other regions, and how hard schists of the soutn of 
Scotland have been metamorphosed into the crystalline rocks of 
he Highlands. Bat why are British geologists to see any diflS- 
ulty in admitting what I have proposed, that vast breadths of 
hese crystalline stratified rocks of the Highlands are of Lower 
)ilurian age? Many years ago I suggested, after examination, 
hat some of the crystalline rocks near Christiana in Norway 
7ere but altered extensions of the Silurian deposits of that re- 
ion ; and, since then, Mr. David Forbes and Mr. Kjerulf have 
lemonstrated the truth of the suggestion. Again, and on a 
'-astly larger scale, we know that in North America all the no- 
ed geologists, however they may differ on certain details, agree 
n recognizing the fact that the vast eastern seaboard range of 
pieissic and micaceous schists is made up of metamorphosed 
trata, superior even to the lowest of the Silurian rocks. Lo^n, 
io^ers. Hall, and Sterry Hunt are decidedly of this opinion ; 
kud the point has been most ably and clearly set before tne pub* 

* This map 19 already on sale in Manchester. 
Am. Joub. Sol— Sbcomd Sbbibs, Vol. XXXIII, No. 07.— Jan., 1868. 
2 
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lie by the last-mentioned of tbese geologists,* who, being him- 
self an accomplished chemist, has given us some good illustra- 
tions of the probable modus operandi in the bringing about of 
these changes. 

The importance of the inquiries to be made by chemical geol* 
ogists into this branch of our science was not lost upon the ea^ 
lier members of the British Association. Even in the year 18S3, 
a committee was appointed to endeavor to illustrate the phenom- 
ena of the metamorphism of rocks by experiments carried on in 
iron-furnacea After a series of trials on various mineral sub- 
stances, the Rev. W. Vernon Harcourt, to whom we owed so 
much at our foundation, has, as the reporter of that committee^ 
been enabled to present to the Association that lucid report on 
the actual effect of long-continued heat which is published in oar 
last volume. In referring you to that document, I must, as an 
old practical field-geologist, express the gratification I feel in 
seeing that my eminent friend has, in the spirit of true indnO' 
tive pnilosophv, arrived, after much experiment and thoaght^ at 
the same conclusion at which, in common with Sedgwick, Buck- 
land, De la Beche, Phillips, and others in ray own country, and 
with L. Yon Buch, Elie de Beaumont, and a host of geologists 
abroad, I had long ago arrived in the field. I, therefore, re-echo 
their voices in repeating the words of Mr. W. Harcourt, " thai 
we are not entitled to presume that the forces which have open- 
ted on the earth^s crust have always been the same." Looking 
to the only rational theory which has ever been propounded to 
account for the great changes in the crust which nave taken 
place in former periods — the existence of an intense central heal 
which has been secularly more and more repressed by the accQ* 
malation of sediment until the surface of the planet was brought 
into its present comparativel v quiescent condition — our first Gren- 
eral Secretary has indicated the train of causes, chemical and 
physical, which resolve some of the difficulties of the problem. 
He has brought before us, in a compendious digest, the historr 
of the progress which has been maae in this branch of our am* 
ence, by the writings of La Place, Fourier, Von Buch, Foumet^ 
and others ; as well as by the experimental researches of Mils- 
cherlich, Berthier, Senarmont, Daubree, Deville, Delesse and 
Durocher. Illustrating his views by reference to chemical chan- 
ges in the rocks and minerals of our own country, and fortifying 
his induction by an appeal to his experiments, he arrives at the 
conclusion, that there existed in former periods a much greater 
intensity of causation than that which now prevails. His theory 
is, that whereas now, in the formation of beds, the aaueous ac- 
tion predominates, and the igneous is only represented by a few 
solfatarajs, in the most ancient times the action was much more 

* This Joorual, May, 1861. 
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^gneoofl, and that in the intermediate times fire and water divi- 
(kd the empire between them. In a word, he concedes with 
the expression of the opinion, which my long-continued obser- 
ration of facts had led me to adopt, *' that the nature, force, and 
progress of the past condition ot the earth cannot be measured 
oj its existing condition." 

In addition to these observations on metamorphism, let me 
remind yoa that, on the recommendation of the ^British Associ- 
ation, other important researches have been carried on by Mr. 
William Hopkins, our new General Secretary, and in the fur- 
naces of our President, Mr. Fairbairne, on the conductive pow- 
ers for heat in various mineral substances. Although these 
experiments have been retarded by a serious accident which be- 
fel Mr. Hopkins, they are still in progress, and I learn from him 
that, without entering into any general discussion as to the 
probable thickness of the crust of our planet, we may even now 
affirm, on experimental evidence, that, assuming the observed 
terrestrial temperature to be due to central heat, the thickness of 
this crust must be two or three times as great as that which has 
been usually considered to be indicated by the observed increase 
of temperature at accessible depths beneath the earth's surface. 

Of the Devonian rocks, or Old Red Sandstone, much might 
be said if I were to advert to the details which have been re- 
cently worked out in Scotland, by Page, Anderson, Mitchel, Pow- 
rieand others; and in England, by the researches of the Rev. 
W.SymondSy and other members of the Woolhope and Malvern 
ClabflL But confining myself to general observations, it may be 
itated, that a triple subdivision of that group, which I have 
ihown to hold good over the continent of Europe as in our own 
ooantry, seems now to be generally admitted, whilst the history 
of ilB southern fauna in Devonshire has recently been graphically 
and ably elaborated by Mr. Pengelly, in a paper printed in our 
list volume. 

In Herefordshire and Shropshire the passage of the upper 
members of the Silurian rocks into the inferior strata of the Old 
Bed group, has been well shown by Mr. Lightbody, and the fos- 
ulsof its lower members have been vigorously collected. Whilst 
in Scotland, Mr. Oeikie and others have shown the upward pas- 
nge of its superior strata into the base of the Carboniferous 
rocks; and Dr. Anderson announces the finding of shells with 
emstacea in the lower or gray beds, south of the Tay. I may 
here note, that the point which I have been for some years en- 
deavoring to establish as to the true position of the Caithness 
flags with their numerous ichthyolites seems to be admitted by 
my contemporaries. The lamented Hugh Miller considered 
these ichthyolites as belonging to the lower member of the group, 
and had good grounds for his views, since at his native place, 
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Cromarty, these fish-beds appear very near the base. But 
following them into Caithness and the Orkneys, I have sho' 
that they occupy a middle position, whilst the true base of 1 
group is the equivalent of the zone with Cephalaspia, Pteras{ 
and rterygotua. 

And here it is right to state, that the Upper Silurian roc 
which are clearly represented in Edinburghshire, and which 
Lanarkshire seem to graduate upwards into the Ix)wer Old B 
or Cephalaspis sandstone, are wanting in the Highlands ; tb 
accounting for the great break which there occurs between t 
crystallized rocks of Lower Silurian age and the bottom beds 
the Old Bed Sandstone. 

Of the Old Bed Sandstone of Scotland and Herefordshire 
may be permitted further to observe, that its downward passa 
into the uppermost Silurian rock, and the upward passase of 
higher strata into the Carboniferous strata nas been well dev 
oped, the on^ near Ludlow, chiefly through the labors of A 
Lightbody ; the other in Scotland, through the researches of t 
Government Greologists, Howell and Greikie, as well as by the 
of Mr. D. Page and other observers. On this head I may, ho 
ever, note, what my contemporaries seem now to admit, that t 
removal of the Caithness fiags and their numerous included k 
thyolites from the bottom of this group, and their translation 
the central part of the system, as first proposed by myself, 
correct. In truth the lower member of this system is now m 
equivocally proved to be the band with Cephalaspis, Pterasp 
&c., as seen m Scotland, England, and Bussia. The great bre 
which has been traced in the south of Scotland by Mr. Oeili 
between the lower and upper Old Bed is thus in perfect harmoi 
with the zoological fact that the central or Caithness fauna is e 
tirely wanting in that region, as in England — as it is indeed 
Lreland, where a similar break occurs. 

It gratifies me to add that many new forms of those fosi 
fishes which eo peculiarly characterize the Old Bed Sandston 
have been admirablv described by Sir Philip de Grey EgerU 
in the Memoirs of the Geological Survey ; and I must rema 
that it is most fortunate that tne eminent Agassiz is here so w< 
represented by my distinguished friend, who stands unquestio 
aUy At the head of the fossil ichthyologists of our country. 

Very considerable advances have been made in the develo 
ment ofoui acquaintance with that system — the Carboniferous- 
which ia the north of England (Yorkshire) has been so well d 
scribed by Professor Phillips, and with which all practical ge< 
ogists in and around Manchester are necessarily most intereste 
The close researches of Mr. Binney, who has, from time to tim 
thrown new lights on the origin and relations of coal, and tl 
component parts of its matrix, established proo&, so long a| 
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ss 1840, that ^at part of our coalfields was aocumulated under 
mariDC conditions ; the fossils associated with the coal-beds be- 
ing, not as had been too generally supposed, of fiuviatile or lacus- 
tiiae character, but the spoils of marine life. Professor Henry 
D. Rogers came to the same conclusion with regard to the Ap- 
palachian coalfields in America, in 1842. Mr. Binney believes 
that the plant Sigillaria grew in salt water, and it is to be re- 
marked that even in the so-called '^ fresh water limestones" of 
Ardwick and LeBotwood the Spirorbis and other marine shells 
are frequent^ whilst many of the shells termed Cypris may prove 
to be species of Cytherea. Again, in the illustrations of the fos- 
sils which occur in the bands of iron-ore in the South Welsh 
coalfield, Mr. Salter, entering particularly into this question, has 
shown that in the so-called '^ Unio-beds" there constantly occurs 
a shell related to the Mya of our coasts, which he terms Anthra- 
oomya ; whilst, as he has stated in the '' Memoirs of the G^eo- 
logical Survey," just issued, the very Unios of these beds have 
a peculiar aspect, differing much from that of true fresh-water 
forais. They have, be says, a strongly wrinkled epidermis, which 
is a mark of the MyadBa, or such burrowing bivalve shells, and 
not of true UnionidsB ; they also differ in the interior, as shown 
by Professor W. King. Seeing that in these cases quietly de- 
posited limestones with marine shells (some of them indeed of 
estuary character) rest upon beds of coal, and that in many oth- 
er cases purely marine limestones alternate frequently with layers 
of vegetable matter and coal, may we not be led to modify the 
theory, founded on the sound observation of Sir W. E. Ix>gan, by 
which the formation of coal has been rather too exclusively re- 
ferred to terrestrial and fresh-water conditions? May we not 
rather revert to that more expansive doctrine, which I have k>ng 
sup[)orted, that different operations of nature have brought about 
the consolidation and alteration of vegetable matter into coal ? 
In other words, that in one tract the coal hns been formed by 
the subsidence in situ of vast breadths of former jungles and 
forests ; in another, by the transport of vegetable materials into 
marine estuaries ; in a third case^ as in Bussia and Scotland (where 
purely marine limestones alternate witli coal), bv a succession 
of oscillations between jundes and the sea; and lastly^ by the 
extensive growth of large plants in shallow seas. 

The geological map of Edinburghshire, prepared hj Messrs. 
Howell and Geikie, and recently published, with its lucid expla- 
nations, affords indeed the clearest proofs of the frequent after- 
nations of beds of purely marine limestone chargea with Pro- 
ducti and bands of coal, and is in direct analogy with the coal- 
fields of the Donetz, in Southern Bussia.* 

* See Roflsia in Europe and the Ural MountaSns, Vol. 1. 
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In sinking through the extensive coal tracts around Manches- 
ter (at Dukinfield), where one of the shafts already exceeds in 
depth the d(«()est of the Durham mines, rigorous attention will, 
I hope, be paid to the discovery of the foesils which characte^ 
ize each bed pafi»ed through, not merely to brin^ about aco^ 
rectly matured view of the whole history of these interesting ac- 
cumulations, formed when the surface of our planet was first 
furnished with abundant vegetation, but also for the practical 
advantage of the proprietor and miner, who, in certain limited 
areas, may thus learn where iron-ores and beds of coal are most 
likely to be persistent In carrying out his survey-work through 
the northwestern coal-tracts of Lancashire, to which the large, 
or six-inch. Ordnance-map has been applied, one of the Secreta- 
ries of this Section, Mr. Hull, has done good service in accurately 
defining the tracts wherein the elevated coal-deposits are covered 
by drift only, in contradistinction to those which are still 8iu> 
mounted by red rocks of Permian and Triassic a^. In seeing 
that these are eagerly bought by the public, and in recognizing 
the great use which the six-inch survey has proved in the hands 
of the geological surveyors in Scotland, our friends in and around 
Manchester may be led to insist on having that large scale of 
survey extended to their own important district By referring 
to the detailed delineations of the outcrops of all the Carbonif 
erous strata in the counties of Edinburgh, Haddington, Fife, and 
Linlithgow, as noted by Professor Ramsa% and Messrs. Howell 
and Oeikie, the coal-proprietors of England will doubtless recog- 
nize the great value of such determinations. 

Concerning the Permian Rocks, which were formed towards 
the close of the long palaeozoic era, and constitute a natural 
sequel to the old Carooniferous deposits, it is to be hoped that 
we shall here receive apposite illustrations from some of our 
associates. 

When Professor Sedgwick, thirty-four years ago, gave to 
geologists his excellent Memoir on the Magnesian Limestone of 
our country, as it ranges from Durham, through Yorkshire, into 
Nottinghamshire, he not only described the numerous varieties 
of mineral structure which that rock exhibits, noting at the same 
time its characteristic fossils, but he also correlated it, and its un- 
derlying beds, with the Zechstein, Kupferschiefer, and Bothe- 
todtC'liegende, of Germany. But whilst this is the true order in 
both countries, there is this considerable difference in England, 
that along the zone where the Magnesian Limestone exists as a 
mass, and where Sedgwick described it, the inferior member of the 

froup is a thin band of sandstone, usually of a yellow color (the 
onterfact rock of William Smith), which in its southern extrem- 
ity, near Nottingham, is almost evanescent. In many parts of 
Germany, on the contrary, and notably in Thuhngia and Silesia, 
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he same lower band, with a few intercalated courses of lime- 
tone, swells oat into enormous thicknesses and even constitutes 
oftj ridges. 

In Russia the series of this age puts on very different mineral 
rrangement. There the calcareous bands, containing the very 
ime species of shells as the magnesian limestone of Grermany 
nd Britain, are intercalated with pebble-beds, sandstones, marls, 
nd copper-ores, so that, although the same lithological order 
oes not prevail as in the Saxon or typical Permian country of 
le elder German geologists, the group is, through its fossil 
^pes, unquestionably the same. It was from the observation 
f this fiEict, and from seeing that these deposits, so mixed up, 
et so clearly correlated by their animal and vegetable relics, 
ad all superposed to the Carboniferous system, occupied a re- 
ion twiceas large as the British Isles, in which the varieties of 
tructare are best seen, in the government of Perm, that I pro- 
osed in 1841, that the whole group should have the name of 
Permian." 

Of late years various British authors, including Kin^, Howse, 
nd others, have ably described the fossil shells of this deposit 
s it exists on the eastern side of the Penine chain ; and recently 
[r. Kirkby has produced a carefully written and well-considered 
lemoir, showing the relations of the whole group, by comparing 
\s structure ana palseontological contents in Durham with those 
[1 South Yorkshire. Whilst, in addition, my associates of the 
reoloffical Survey, particularly Mr. Aveline, have been care- 
iilly delineating the area of these beds in their northern range 
rom Nottingham through Yorkshire, much yet remains to oe 
lone in correlating the Permian rocks lying to the west of the 
^enine ridge, or vmere we are now assembled, with their eastern 
quivalents. 

Already, however, great strides have bee;i made towards this 
esirable end. Thus, Mr. Binney has indicated the succession 
1 the neighborhood of Manchester, and has shown us that there 
}me of the characteristic fossils of the eastern magnesian lime- 
tone, exist in red marl and limestones subordinate thereto, and 
lat these are clearly underlaid by other red sandstones, shales, 
ad limestones, which he terms Lower Permian. He has fur- 
ler followed these Lower Permian beds to the west and north- 
west, and finds them expanding into considerable thicknesses at 
Lstley, Scarrisbrick, and other places where thev overlie the 
aol measures, and he has also traced them into Westmoreland, 
iamberland and Dumfriesshire. In the last case he went far to 
rove that which I suggested many years ago, that the red sand- 
tones of Dumfriesshire containing the large footprints of chelo- 
ians, as described by Sir W. Jardine, are of Lower Permian age. 

This view of the relations of the Permian rocks of tne 
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northwest has been also taken by Professor Harkness, and this 
summer he has successfullj worked out, and has definitely ap- 
plied the Permian classification to lai^ tracts in Cumberland, 
as explained in a letter to myself. He finds that the breocias 
and sandstones of Kirby-Stephen and Appleby, which at the 
latter place have a thickness of three tnousand feet, extend 
northward on the west side of the Eden (the breccia being re- 
placed by false-bedded sandstones with footprints), and attaia 
near Carlisle the enormous thickness of about five thousand feet 
These beds he classes unhesitatingly as Lower Permian, becaose 
he finds them to be overlaid (near Ormside) by a group of clays; 
sandstones, and magnesian limestones, containing peculiar plant 
remains and shells of the genus Schizodus, representing in his 
opinion the marlslate and magnesian limestone of Durham. 
These again support beds equivalent to the Zechstein, and the 
last are covered oy the TViassic sandstone of the Solway. 

A very strikinff fact> noticed by Professor Harkness, and cor- 
roborative of earlier researches made by Mr. Binney, is the ex- 
istence of foot-prints, in the Lower Permian of Cumberland, 
similar to those of Corncockle Moor, in Dumfriesshire, wberey 
from my own observations, including those of last year, these 
Lower Permian sandstones have, I am convinced, a greater 
thickness even than that which is assigned to them in Cum- 
berland. 

Notwithstanding these discoveries, we have still to show the 
continuous existence of the Lower Bed Sandstone of Shropshire^ 
Worcestershire, and Staffordshire, which I have classed as the 
lower member of the Permian rocks, and to decide wh^her it 
be really such lower member only^ or is to be regarded as the 
equivalent of the whole Permian group, under differing mineral 
conditions. With the extension of the Geological Survey this 
point will, doubtless, be satisfactorily adjusted, and we shdl 
then know to what part of the series we are to attach the plant- 
bearing red beds of Coventry and Warwick, described as Pe^ 
mian by Bamsay and his associates. We have also to show 
that, in its northern course, the lower red sandstone of the 
central counties, with its calcareous conglomerates, graduates 
into the succession exhibited at Manchester, thence expanding 
northwards. Already, however, we have learned that our own 
little England, which contains excellent normal as well as varia- 
ble types of all palaeozoic deposits, there exists proofs that the 
Permian rocks, according to the original definition of the same, 
present to the observer, who examines them to the west as well 
as to the east of the Penine chain, nearly as great diversities of 
litholoffical structure, in this short distance, as those which dis- 
tinguish the strata of the same age in Eastern Bussia in Europe 
from the original types of the group in Saxony and other parts 
of (jrermany. 
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Geological Survey and Government School of Mines, Mineral 
lUstics and Colonial Surveys, — As I preside for the first time 
or this Section since I was placed at the head of the Oeologi- 
[ Survey of Britain, I may oe excused for making an allusion 
that national establishment, by stating that the public now 
ce a lively interest in it, as proved by a largely increased de- 
ind for our maps and their illustrations — a demand which 
11, 1 doubt not, be much au^ented by the translation at an 
riy day of many of our field-surveyors from the southeastern 
d central parts of England, where they are now chiefly em- 
>yed, to those northern districts where they will be instru- 
intal in developing the superior mineral wealth of the region. 
The Government School of Mines, an ofishoot of the Gko- 
^1 Survey, is primarily intended to furnish miners, metal- 
"gists, and geological surveyors with the scientific training 
cessary for tne successful pursuit and progressive advance- 
nat of the callings which they respectively pursue ; but at the 
ne time, the lectures and the laboratories are open to all those 
lo. seek instruction in physical science for its own sake, by 
ison of its important application to manufactures and the 
ts. The expenence of ten years has led the Professors to in- 
Kluce various modifications into their original programme — 
th the views adapting the school as closely as possible to the 
ints of those two classes of students ; and at present, while a 
finite curriculum, with special rewards for excellence is pro- 
led for those who desire to become mining, metallurgical and 
ological associates of the school, every student who attends a 
\gle course of lectures may by the new rules compete, in the 
tal examination, for the prizes which attach to it only. 
Throughout the whole period of the existence of the school, 
3 Professors have, as a part of their regular duty, given annual 
arses of evening lectures to working-men, which are always 
ly attended ; and during the past year several of them have 
livered voluntarily courses of evening lectures, at a fee so 
lall as to put them within the reach of working men, pupils^ 
chers, and schoolmasters of primary schools. The Professors 
IS hope to support to the utmost the great impulse towards 
) diffusion of a knowledge of physical science through all 
isses of the community, which uas been given through the 
partment of Science and Art by the Minute of the Committee 
Privy Council of the 2d June, 1859. * ♦ ♦ ♦ 
As 1 can trace no record of the teachings of the Govem- 
mt School of Mines in the volumes of the British Associa- 
m, and as I am convinced that the establishment only re- 
ires to be more widely known, in order to extend sound phys- 
il knowledge not merely to miners and geologists, but also 

Lx. /oux. ScL— Sbcoitd SKsm, Vol. XXXm, No. 97.— Jav., 1808. 
3 
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to chemists, metallurgists, and naturalists, I have only to re- 
mind my audience that this School of Mines which, owing its 
origin to Sir Henry De la Beche, has furnished our Colonies 
with some of the most accomplished geological and mining 8u^ 
veyors, and many a manufiicturer at home with good chemists 
and metallurgists, has now for its lecturers men of such emi- 
nence that the names of Hoffman, Percy, Warington Smyth, 
Willis, Ramsay, Huxley, and Tyndall are alone an earnest of our 
future success. 

In terminating these few allusions to the Geological Survey, 
and its applications, I gladly seize the opportunity of recording, 
that in the days of our founder, Sir Henry De la Beche, our insti- 
tution was greatly benefitted in possessing, for some year?, as 
one of its leading surveyors, sucn an accomplished naturalist 
and skillful geologist, as the beloved Assistant General Secre- 
tary of the British Association, Professor Phillips, who by his 
latiors threw much new light on the palseontology of Devonshire, 
who, in the Memoirs of the Survev, has contributed an admira- 
ble Monograph on the Silurian ana other rocks around the Mal- 
vern hills and who, by his lectures and writings, is now con- 
stantly advancing geological science in the oldest of our British 
universities. 

There is yet one subject connected with the Geological Sur- 
vey to which I must also call your attention, viz., the Mineral 
Statistics of the United Kingdom, as compiled with great care 
and ability by Mr. Bobert Hunt, the Keeper of the Mining 
Records, and published annually in the Memoirs of our estab- 
lishment . 

These returns made a deep impression on the statiits of 
foreign countries who were assembled last year in London at 
the International Congress. The Government and members of 
the legislature are now regularly furnished with reliable inform 
raation as to our mineral produce, which, until very recently, 
was not obtainable. By the labors of Mr. Robert Hunt, in sedu* 
lously collecting data from all quarters, we now become aware 
of the fact that we are consuming and exporting about 80 mil- 
lions of tons of Coals annually (a prodigious recent increase, and 
daily augmenting). Of Iron-ore we raise and smelt upwards of 
8 millions of tons, producing 8,826,000 tons of pig iron. Of 
Copper-ore we raise from our own mines 236,696 tons, which 
yield 15,968 tons of metallic copper; and from our native metallic 
minerals we obtain of Tin 6,696 toos; of Lead, 68,525 tons; and 
of Zinc, 4,857 tons. The total annual value of our Minerals and 
Coals is estimated at £26,993,573, and that of Metals (the pro- 
duce of the above minerals) and Coals at £37,121,3181 

When we turn from the consideration of the home survey to 
that of the Geological Surveys in the numerous colonies of 
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Omt Britain, I may well reflect with pleasure on the fact that 
nearly all the leaders of the latter have been connected with, or 
have gone oat from, oar home Oeological Survey and the Qov- 
ernraent School of Mine& 

Sach were the relations to us of Sir William Logan in Canada ; 
of Professor Oldham in India, with several of his assistants ; of 
Selwyn in Victoria ; of mv young friend Gould in Tasmania, as 
well 9A of Wall in Trinidad ; whilst Barrett, in Jamaica, is a 
worthy pupil of Professor Sedgwick. Passing over the many in* 
teresttng results which have arisen out of the examination of these 
distant lands, we cannot but be struck with the &ct, that whilst 
Hiudostan (with the exception of the Higher Himalayan moun- 
tains) differs so materially in its structure and fossil contents 
from Europe, Australia (particularly Victoria) presents, in its 
PalBBozoic rocks at least, a close analogy to Britain. Thanks to 
the ability and zeal of Mr. Selwyn, a large portion of this great 
auriferous colony has been already surveyed and mapped put 
in the clearest manner. In doing this he has demonstrated that 
the productive quartzose veinstones, which are the chief matrix 
of gold, are merely subordinate to the Lower Silurian slaty rocks, 
chu-ged with Trilobites and Graptolites, and penetrated by gran- 
ite, syenite, and volcanic rocks, occupying vast regions.* Mr. 
Selwy n, aided in the palaeontology of his large subject by Prof. 
M^Coy, has also shown how these original auriferous rocks have 
been worn down at successive periods, one of which abrasions 
it of Pliocene age, another of Post-Pliocene, and a third the re- 
salt of existing causes. All these distinctions, as well as the 
demarkation of the Carboniferous, Oolitic, and other rocks, aro 
clearly set forth. Looking with admiration at the execution of 
these geological maps, it was with exceeding pain I learnt that 
flome members of the Legislature of Victoria had threatened to 
cartail tJieir cost, if not to stop their production. As such ill- 
timed economy would occasion serious regret among all men of 
science, and would, I know, be also deeply lamented by the 
enlightened (Governor, Sir Henry Barkley, it would at the same 
time be of lasting disservice to the material advancement of 
knowledge among the mining classes of the State, let us earnestly 
hope that the young House of Parliament, at Melbourne, may 
not be led to enact such a measure. 

* Wbi1« this fheet it pMniiMT through the presis we are iq receipt of a letter 
fiwn Walter Mantell, Enq^ of New Zealand, dated Auckland, Aug. 80, in which he 
eoafinns the ditoovery of new gold fields in New Zealand. ** This discoTery," he 
ttUi, ** b important rather in a political than in a Mientific light. In my last oon- 
TcnatioD with Sir Roderick Mnrchiton, he declared his conviction of its existence — 
sad now no one doubU it By the but news, we bear of a man and boy getting 
£vt lbs. IB seven days, ^c. Our natives bad no metal nor any knowledge of metals 
despite the quaotities of gold now turning up. The non-utilization of this by so 
obssrviog and ingenious a race is a strange fact** — Eos. 
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Whilst upon the great subject of Australian geology, I cann< 
avoid touching on a qiueslio vexaia which has arisen in respei 
to the age of the coalfields of that vast mass of land. Judgii 
bv the fossil plants from some of the carboniferous deposits < 
V ictoria, Prof. M'Coy has considered these coalv deposits to be • 
the Oolitic or Jurassic age, while the experienced geologist of Ke 
South Wales, the Bev. W. B. Clarke, seeing that where he hi 
examined these deposits, some of their plants are like those 
the old coal, and that the beds repose conformabi v upon ai 
pass down into strata with true Mountain-limestone fossils, hol( 
the opinion that the coal is of Palsdozoic age. As Mr. Clark 
after citing a case where the coal-seams and plants were reach< 
below Mountain-limestone fossils, expresses a hope that 11 
Gould ma^ detect in Tasmania some oata to aid in determinii 
this question, I take this opportunity of stating that I will li 
before this meeting a communication I have just received fro 
Mr. Gtmld, in which he savs that in the coalfield of the rive 
Mersey and Don, one of the very few which is worked in Ta 
mania, he has convinced himself that the coal underlies bei 
containing specimens of true old Carboniferous fossils. Bemar 
ing that these relations are so far unlike those which he observe 
on the eastern coast of the island where the coal overlies, yet 
conformable to, the Carboniferous limestone, he adds, that : 
Tasmania, at least, the coal most worked is unquestionably < 
Palaeozoic age. 

Now, as Australia is so vast a region, may not much of tl 
coal within it be of the age assigned to it by Mr. Clarke; ac 
yet may not Prof M'Coy be also right in assigning some of th 
mineral to the same Oolitic age as the coal of Brora and tl 
eastern moorlands of Yorkshire?* In his survey of Tasmani 
Mr. Gould has also made the important discovery of a resino^ 
shale, termed Dysodile, and which, like the Torbane mineral < 
Scotland, promises to be turned to great account in the proda 
tion of paraffine. 

* Prof. Dana, in his Geology of the United States Ezplorioff Ezpeditioo nnc 
Capt. Wilkes (Philad^ \^9\ expresses tlie ooodusion as the result of his eiamii 
tion of the coal fields of New Soath Wales (in 1840) tiiat they are either upf 
OarbuoiferoQs 4r Permian. ** While the coal plants point to the upper Carbca 
eroos, or still higher, the iSMsils below ihe coal seem to correspond most peifee 
with the lower Carboniferous epoch. Tlie conformity and continuity of the ser 
of beds, the frequent occurrence of Coniferous logs, like those of the coal beds, 
the sandstones at different localities, together with the cfaarncters of the fossil IS 
leave little doubt that the whole is one prolonged sge, referable to the upper C 
boniferous, or partly to the lower Permian era." (Geology, p. 495.) llie m«h rei 
red to is a true heterocercal form, indicating, according to Agawic, the upper C 
boniferous or a transition to the Pennian. This S^h {Uro9thtne» Austraiis) 
figured on Plate I, Dnna's Australian Fossils, in the fulio Atlas accompanying 1 
Report There is sufficient evidence in the forms of Mollusca figured on the folic 
ing plates, of the continuation of PaUeozoic types beyond their usual limits, io 
eating a fauna as abnormal for the early age of that most peculiar of continenta 
now seen in its characteristic types. — Eds. 
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There are, indeed, other grounds for believing that coal, both 
f the Mesozoic as well of the old Carboniferous age may exist 
1 Australia. Thus, putting aside the fossil evidences collected 
I Victoria by M'Coy and Selwyn, we learn from the researches 
* Mr. Frank Gregory in Western Australia, that Mesozoic fos- 
Is (probably Cretaceous and Oolitic) occur in that region ; 
bil^ the Bev. W. B. Clarke informs me in a letter just received, 
at he is in possession of a group of fossils transmitted from 
oeensland, 700 or 800 miles north of Sydney, which he is dis- 
ced to refer to the age of the Chalk ; there being among the 
ssils Belemnites, Pentacrinites, Pectines, Mytili, Modiol, &c. 
gain the same persevering geologist has procured from New 
saland the remains of a fossil Saurian, which, he thinks, is al- 
d to the Plesiosaurus.* 

It would therefore appear that in the southern hemisphere, 
ere is not merely a close analogy between the rocks of JPalas* 
io age and our own, but further, that as far as the Mesozoic 
miations have been developed, they also seem to be equivalents 
' our typical Secondary deposits. 

This existence of groups of animals during the Silurian, De- 
>nian, Carboniferous, and even in Mesozoic periods in Australia 
id New Zealand, similar to those which characterize these for- 
lationsin Europe, is strongly in contrast with the state of nature 
hich began to prevail in the younger Tertiary period. We 
Qow from the writings of Owen that at that time the great con- 
nent at our Antipoaes was already characterized by the pre- 
iDce of those marsupial forms which still distinguish its fauna 
om that of any other part of the world. 
In relation to our Australian colonies, I must also announce 
lat I have recently been grati6ed in receiving from Messrs. 
bambers and Finke, of Adelaide, a collection of the specimens 
>llected by McDouall Stuart, in his celebrated traverse (the first 
ne ever made) from South Australia to the watershed of North 
iQstralia. ♦ ♦ * 
These specimens are soft, white, chalky rocks, with flints, 

Stes, saline, and ferruginous incrustations, tufas, breccias, and 
te quartz rocks, and a few specimens of quasi-volcanic rock, 
Qt with scarce a fragment that can be referred to the older sta- 
es of Lower Silurian age like those of Y ictoria.f Again, the 
dIy fossil shells collected by Mr. Stuart (though the precise lat- 
nde is unknown to me) are Mytiloid and Mya-like forms, seem- 
igly indicating a Tertiary age, and thus we may be disposed 
rovisionallv to infer that large tracts of the low interior between 
jst and West Australia have in very recent geological periods 
een occupied by the sea. * * * 

* WUbt this it pMsing Uiroogh the prevn, Professor Owen has described this in- 
mtiog famti, before this S«ctioii, as Pie^ioiauruM Australia, 
\ It most, however, be noted that the coUection sent to me consists of smaU 
pedmcns of rock forming an imperfect series. 
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Art. II. — The ffeather {OaUuna vulgaris) a Native of the Vnitd 
States: Extracted from an unpublished Report to the Afassacliusdlt 
Horticultural Society ; by Edward S. Hand, Jr. 

Quite a sensation has been created among botanists durins 
the past summer (1861) by the discovery of plants of the Scotch 
Heather {Calluna vulgaris) growing wild in the vicinity of 
Boston.* 

It has been supposed that no true Ericaceae were indigenoos 
to America, though the large and highly ornamental family of 
Ericaceoi is abundantly represented by our beautiful native iln- 
dromedas, Cassandra^ Epigcea^ Oassiope, Clethra^ and many other 
allied plants. 

On Saturday, Juljr ISih, the attention of the writer was first 
called to a plant exhibited at the weekly show of the Massachu- 
setts Horticultural Society by Jackson Dawson, a young ga^ 
dener of Cambridge. The plant was growing in a pot, was ap 
parently from about six to ten years old, was half a foot in 
diameter and a little more in height; it was in full bloomi 
though the flowers were white rather than pink, owing, as was 
afterwards ascertained, to its being kept from the light to pr^ 
vent its drooping from being transplanted at such an unfavort' 
ble season. The plant was labelled *' Native Heath, found grow* 
in^ wild within twenty miles of Boston." 

The writer, as chairman of the Flower Ciommittee, at onoo 
called the attention of the committee to this plant, and notified 
a special meeting to examine the matter. The identitv of the 
plant with the Sa)tch Heather was obvious enough, but the a88e^ 
tion of its being found wild within twenty miles of Boston nat- 
urally met with no believers. 

This was so incredible that many were not slow to pronounos 
it impossible, and looked upon the exhibition as an attempt to 
deceive the committee. At a meeting of the flower committee, 
the chairman was instructed to address a note to Mr. Dawson, 
resquesting him to appoint a time and lead the committee to the 
locality of the Heather. More than a week having passed, and 
no answer being received, the committee now convinced that it 
was an attempt at imposition, passed a vote dismissing the sab* 
ject from consideration. A few days after, Mr. Dawson called 
upon the chairman, stated satisfactory reasons for his silence, 
and promptly appointed an early day for conducting the com- 
mittee to the habitat of the Heather ; and on the morning of 
Monday, August 5th, the committee took the cars for Tewkes- 
bury (Mass). 

It is well known to botanists that the region about Tewkesbury 

* See this Jouraal, zxzii, 290. 
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icaliar, and is noted for producing many rare and beautiful 
ts. The locality of the Heather is about half a mile from 
State Alms House, on the farm of Mr. Charles H. Tbwing. 
idng the Alms House on our right, we take a narrow sandy 
. and shortly come near the field ; a few minutes walk brin« 
> the spot, near a lane on the left hand side of the road, 
plants occur sprinkled over an extent of perhaps half an 
; there may be in all twenty or more old plants, some, allow- 
for the slow growth of the plant, from fifteen to twenty 
a old, others much younger. 

he sur&ce of the ground is varied by small hummocks, and 
»vered with a short dose grass, interspersed with numerous 
ts of Kalmia anguBtifolia^ tUSpirtea iomeniosOj Cassandra calycu- 
Azalea viscosa, Myrica Oak, &c. A rapid brook bounds one 
of this field, its banks densely fringed with the common 
r (Alnus incana)^ of which shrubs are sparingly scattered 
* the whole field ; in several cases the Heather was found 
"grown and shaded bv these shrubs. The common Cranberry 
Tcinium macrocarpan) occurs somewhat abundantly in the 
lediate vicinitv of the Heather, usually most so on the de- 
sions, while tne Heather occurs on the hummocks. From 
iarances, overflows of the brook are of not unfrequent oc- 
ence, when the greater part of the field would be submerged, 
aa it is surrounded by low ^und and ditches, a moderate 
let would convert the spot into an island. At the time of 
visit of the committee, owing to the continued drought of 
past summer, the whole field was parched, and the brook 
r low. The soil is a sandy peat, just that which a gardener 
Id choose for heaths. 

be committee explored the stream on both sides for some 
ince ; but a heavy shower prevented a more satisfactory ex- 
nation. They also searched for young plants, and found a 
titude of seedlings, from one to two years old, and a few 
ewhat larger. The plants were in full bloom, and presented 
ost pleasing sight. 

.bout a week later a sub-committee visited the snot, and ex* 
^ for several miles up and down the stream on both banks, 
without finding any farther traces of the heather. 
lie committee, unable to believe the plant indigenous, started 
\j theories to account for its introduction. Of the existence 
he plant in a wild state there was no doubt, and a more un- 
ly place for it to have been planted could scarcely be found. 
( question was, whence came it? The first supposition was, 
; it had been planted or the seed sown there by a Scotchman, 
Sutf-on, who lived near by ; but in an interview with Mr. 
ton, he denied all knowledge of the plant till within a few 
ra ; said he had never had any heather seed in his possession, 
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had never received any parcels from Scotland, or done anvthing 
in any way by which the plant could have been introducea ; thit 
he was as much astonished as delighted when, about ten yean 
before, he discovered the plant, which he at once recognized u 
the Scotch heather, and each year since he had gathered it when 
in blossom to adorn his house. On bein^ fiirther pressed by one 
of the committee as to the possibility of its being introduc^ by 
him, he indignantly replied: *^ Wuld 'na I hae been a fule, mon, 
to sow it on another mon's land when my ain as good wuld hie 
grown it as well ?*' Mr. Sutton^s land is on the same stream, 
adjoining Mr. Thwing^s, and in every respect as well adapted to 
the growth of the heather, yet it occurs only on Mr. Tnwiog^ 
land. The next supposition was, it might have been planted 07 
Mr. Thwing; but upon questioning him, it was ascertained ho 
bad owned the farm for about three years only ; had observed the 
heather in its present locality ; but though he noticed it as a 
prettv plant, and one not found elsewhere on bis farm, he knew 
nothmg of its rarity, or had he given the matter a second thought; 
he had used the land for a peat meadow and for pasturaee, and 
had noticed the cattle would not browse on the plant; he had 
purchased the farm of Caleb Livingston of Lowell, in whose 
family it had been for a long time; be believed the field wu 
formerly mowing land. 

Mr. Thwing took great interest in the discovery, did everything 
in his power to aid the committee, and has agreed to protect the 
plants against injury or removal. 

Another ingenious theory was that the seed of the heather 
had in some way been washed down by the stream from some 
place above, andf being deposited by a freshet in a congenial soil, 
nad vegetated and thriven. It is well known the seed of the 
heather is minute, and will preserve its vitality for years. The 
plant not unfrequently springs up in the earth m which imported 
plants are potted. But it was ascertained that there is or had 
oeen no greenhouse and no importers of foreign plants anywhere 
in the vicinity on the course of the stream, and the nearest green- 
house is five miles distant. The question arises, why should the 
plant occur in this one spot when there are so many localities all 
along the stream for miles equally favorable for its development? 
The neighbors stated they had never observed it elsewhere, ex* 
cept Mr. Sutton, who remembered seeing, several years ago, a 

f)lanton the other side of the brook directly opposite the present 
ocality ; since attention had been called to the heather ne had 
searched for this plant but unsuccessfully. As the opposite 
meadow is a mowing field on which the grass is annually cut in 
August, it is not surprising the plant has been destroyed. 

The evidence thus far, proves only that the plant has existed 
in the same place for about ten years ; and tne opinion of the 
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ommittee was adverse to its being considered indigenous. Upon 
Dqairy it was ascertained that until within about a dozen years 
he field had been used for mowing; but lately it had been jm' 
ared; this at* once accounts for uie occurrence of no decaying 
lumps and no old dead branches. Mr. Dawson's attention was 
irst attracted to the plant through members of Mr. Sutton's &m- 
ly a few years ago; through wnom also its existence has also 
leen known to parties in Salem (Mass.) for some time, and 
slants of the heather removed iiom Tewkesbury are now flour- 
ihing in a garden in Salem. 

The next step in the investigation was to interrogate Mr. Liv- 
Qgston, the former owner of the farm. At an interview with 
im, he at first could remember no such plant But, upon being 
bown a sprig of the heather, he rememoered the occurrence of 
f such a plant many years ago, at a place on the farm which he 
esignatea. His account is as follows : Many years a^o, say 
ftv or more, when he was a boy, he remembered helpmg his 
Uner, who then owned the &nn, plough up the field in question; 
i was then more " hummocky,'' and with deeper depressions 
ban now. They had great trouble in ploughing the field, owing 
3 large patches, ''as big as a bushel baslcet or larger" of a strange 
preaaing plant, which run on the ground like '' ground hem* 
9ck," and had long and tough roots which caught the plough, 
le now recognized the heather shown him as the same plant 
Lfter a great deal of trouble with the plant, they got a heavy, 
trang harrow, and tore up roots whicn were very old, strong 
nd tough, and piled roots and plants in the hollows and cov- 
red them deep with soil. They then levelled and sowed the 
ield, and during his fatfier's and his occupancy of the fitrm the 
ield was until recently used as mowing land. He cannot say 
low many plants there were, but remembered they were large 
nd ffave a great deal of trouble ; he has never seen the plant 
Isewhere, and had forgotten the circumstance, but it recurs 
ividly to his mind, and he is fully persuaded of the identity of 
he plant 

Daring his occupancy of the farm he does not remember the 
lint ; it may have existed, but as that field was mowed each 
ear he thinks the constant cutting would have killed the plants 
rfaen they grew to any size. In order to assure himself of the 
lentitjr of the plant he showed a specimen to his mother who is 
till living at a very advanced age I She at once recognized the 
lint, told where it grew, said it had grown there for manv 
ean, and remembered the trouble it was to plough the field. 
(r. Livingston then came to Tewkesbury, and undirected went 
Qimediately to the spot where the plant now grows. 

The vitality of the seeds of the neather is well known ; in- 
leed experience has shown that it is difficult to keep land in 

Am. /oub. Sol— Sbcoitd Sniu, Vol. XXXn, Ko. 96.— Nov., 186L 
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pasture which has formerly been oovered with it It is aho 
well known that continual cutting will in time kill any badi 
or shrub, and there is nothing strange in supposing thai tbt 
heather may after its original destruction have oomo up year 
after year among the grass, and been mowed down unnoticed; 
indeed it would have been strange if a &rmer had noticed 
such a plant unless its encroachments called his attention to it 
Nor is it improbable that the plants now well established in the 
locality origmated from seed of the plants destroyed fifty yean 
ago. Most probably the heather has kept growing all the tine^ 
more or less. But allowing that the present plants are only ten 
years old, and that the original plants were destroyed fifty yean 
ago, say in 1810, this gives us only forty years for the B&ei to 
have retained its vitality, by no means an improbable time. 
Or again, the present plant may have sprung from seed of seed* 
lings from the original plants, for the henther fiowers veiy 
young, is a low growing shrub and might have flowered yeir 
after year unnoticed ; indeed to give origin to the present nom- 
ber of plants, it is only necessary for one low branch to have 
escaped the scythe and perfected seed. This is not only not im- 
possible but very probaole. Loudon remarks, '' When heathy 
eround has been subjected to the plough it should never m 
kept in pasture for many years together, unless it is richly mi- 
nured, for, as the seeds retain their vitality for many yean^ 
plants never fail at the end of a few seasons to make their ap- 
pearance among the grass." 

Now, as to the age of the plants : fifty years aso, say in 
1810, there were plants in existence " as large as a buwel basket 
or larger," the question arises, how *old were those plants? 
Every botanist knows that the growth of the heather is veij 
slow. Loudon remarks, '' The plant is of slow growth, seldom 
making shoots longer than three or four inches in one seasoa 
even when young ; and when of five or six years growth not 
more than half that length but it is of great duration." We 
may safely conclude that plants of so large a size and with 
such tough roots as Mr. Livingston describes are not unlikely to 
have been in existence for more than a century, which carries it 
back to about the year 1700. Beyond this we have no evi- 
dence and can only assert the probability that the plant existing 
at so early a date in such an unlikely and out-ot-tne-way place, 
was not introduced by man. 

The town of Tewkesbury is five miles southeast of Lowell 
and twenty miles northwest from Boston ; it was formerly % 

?art of Bellerico, and was an Indian village called Warressit 
'he town was set off from Bellerica in 1731. Bellerica was set- 
tled in 1653, but very sparcely, and the present population of 
Tewkesbury is, we believe, less than two thousand. 
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rly in September the writer had the pleasure of accompa* 
; Professor Graj to the locality of the heather. The 
nd was carefallj examined, but, with the exception of the 
very of innumerable young plants of all ages, from one to 
fears, no new facts were obtained. From all the evidence 
oed it seems much more probable that this is an indi^nous 
ity of the heather, although the only one known m the 
sd States. In this opinion Professor Gray coincides, after 
uunination of the facts. 

ly not the heather have once existed in profusion on this 
nent and have gradually died out owinff to some inexplica- 
ret perhaps only slight climatic changes ? May not this be 
Bst vestige, or one of the last, of what was once an Ameri- 
heath? And if the heather exists in Nova Scotia* and 
foundland ma^ we not expect that some intermediate sta- 
may yet be discovered? 

'ery few years botanists are startled by the discovery in 
were considered well gleaned localities of new or very 
plants, and we are forced to the conclusion that the botany 
of New England and the Canadas is not yet whollv known. 
t>otaDieal interest of this discovery is very greats both from its 
peetedness, and from the new noral link by which it con. 
I New England with the mother country, but also from its 
ng upon mooted questions respecting tne geographical dis- 
tion or dispersion of species, upon whidi distinguished 
ralists are now at issue. 

Itboujzh Mr. Dawson cannot be said to be the original dis- 
rer of this locality, yet to him belongs all the credit of ap« 
lating the discovery, and of first directing the attention of 
lists to the existence of the plant in the United States. 



Abt, T[l,^Wa(ergh3s ; by JoHN M. Ordway. 

[CoDtinaed from p. 8A4, vol. zxiil] 

Part III. 

lU Precipitation by Alcohol, 

HONO the few chemists who have made experiments on the 
pitation of waterglass by alcohol, no one seems to have dis- 
Iv apprehended the fact that the spirit always effects a par- 
ieoomposition of the silicate. Fuchs says, in his first me- 

tlM authority for the NewfoandUnd babiUt is mentioned in vol xxzii, p. 990, 
I JoiinuiL Thai CaUuna also inhabits Nuva Scotia is itated by Loudon, in hit 
•Cam, we know not upon what authority, but should be glad to oe informed. If 
nm fbr Oailima to be regarded as an American plant rested wholly or mainly 
this Tewkesbury locality, it would not gain acceptance. But its existence in 
mndhiiid, and still more in No?a Scotia (if Terined) does away with aU ante- 
t impffobability of ita iodigeooui occorrenoe in New England.— Em.] 
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moir, that alcohol throws down potash waterglass unchanged.* 
In his later work he mentions that the supernatant liqnor retaiu 
the undecomposed carbonate of potash, together witn traces cf 
sulphid of potassium, chlorid of potassium, and chlorid of sodi- 
um, but evidently looks upon the silicate deposited as haying 
bcQn merely stripped of these foreign salts and of the giester 
part of its water. 

Forchhammer did indeed observe that, in one or two instan- 
ces, '' alcohol by precipitation and subsequent washing, removes 
from waterglass a part of its potash.^f But in several other 
experiments detailed by him, he fidls to notice the possible inte^ 
vention of the same decomposing power, and seems to consider 
the precipitates as salts of precise and unvarying constitution. 
He accordingly enumerates the known silicates of potash as fid- 
lows: '*1. Tne aalt formed by H. Bose, by meltiug together silica 
and carbonate of potash, — ^K3 Bis. 2. The salt precipitated \xj 
alcohol from a solution containing an excess of potash, — t^ 8(4. 
8. The waterglass discovered by Fuchs,— &3 Big. 4. The salt 
precipitated" Tfrom Fuchs's waterglass] '^ with spirit of wine and 
washed with alcohol," [till the spirit no longer snowed a decided 
alkaline reaction] — ^'EsSiie. 5. The salt separated from tbe 
former by washing" [with boiling water, which dissolved oat 
^5U] — " &5ii2. 6. The salt which separates by the cooling of a 
concentrated solution of silica and carbonate of potash, — k^u," 

He also determined the formula of soda silicate to be JTaBis,— 
as though there could be but one soda waterglass, — and found 
the precipitate from a cooling solution of silica in carbonate of 
soda, to consist of fTaSisi. 

Perhaps none of the substances in the list thus given, can 
properly claim anything more than an accidental existence. As 
to tne products of fusion, it is well known that silica and carbo- 
nate of potash may, within certain limits, be melted together in 
any proportion^ And we shall proceed to show by examples 
selected from a large number of trials, that the variety of com- 
binations which may be thrown down by alcohol, is also un- 
limited. 

There are two obvious methods of prosecuting the subject 
The first is to make fractional precipitations firom one and the 
same ^ven silicate solution. Tne other is to redissolve and re- 
precipitate ad Ubtium^ the successive products of integral precitn- 
tation. Sometimes one mode has been followed, sometimes tne 
other, and sometimes both plans have been united. 

* " Der Weingeist priicipitirt nnd •cheidet et QDverfindert aus einer ADfldsoQg 
ab.** ** Dietet Mittelt kaon man sich bedienen, um reiDes Wasserglas auB eioer 
nnreioen AuflSsuDg darzastellen." — Ueber ein neuet nuttbaret Promtt atu Kietel- 
€rdt und Kalir-^pp, 16, 16. 

t JPogffendinff*M AnniUtn, zzzr, p. 840. 
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After having made many preliminary experimento on precipi* 
Ution, I found that all the samples of commercial alcohol to oe 
bad, contained traces of acid. This possible source of infinitesi- 
mal error had therefore to be removc^l, and for the trials sabse- 
qoently made, the spirit was purified by agitating it with caustic 
soda and redistilling. 

In examining the various precipitates obtained, extreme accu* 
racy would have involved an unwarranted waste of time ; and 
there bein^ scores of analyses to make, it was necessary to adopt 
modes which should be expeditious and without pretending to 
give figures absolutelv exact, might still afibrd close approxima- 
tions to the truth. The alkali was generally determined hj sat- 
onition with a standard sulphuric acid. The neutralized li(]^uor 
being then dried down in an oven, the silica was washed, ignited 
and weighed. For a partial control, in most instances, the whole 
amount of solid matter was ascertained by dissolving some of 
the silicate in a little water, adding freshly ignited sulphate of 
lime, and drying the coagulated mass by a heat gradually raised 
to dull rednesa This method of expelling the water is, how- 
ever, inapplicable when the silicate is excessively alkaline, as in 
sQch cases carbonic acid is absorbed firom the hot gases of the 
flame rising round the crucible. 

To fifusilitate comparison, the respective amounts of acid and 
base are expressed in equivalents instead of unmeaning per- 
centages. 

SeMquiiilieate o/Foioih, — with Alcohol of tp. gr. 0*842. 

1.— 100 parta by weight, of a liquid containiDg 48 percent of ^imBi'imi — 
with 38 parts by weight, of afcohol, — save 81*25 parta of a liquid pre- 
dpitate differing little from the original solution. 

2.— 100 pts. of a 25 p. c solution, — with 41 of alcohol, — gare 44*8 pti. 
of a liquid precipitate containing 49 p. c of &ioi5iiti. 

3.— 100 pts. of a 17*3 p. c solution, — with 40 of alcohol, — gave 28*2 pta. 
of a liquid precipitate containing 49*6 p. c> of SiotSiia. 

i— 100 pta. of a 9*3 p. c aolution, — witn 39 of alcohol, — gare 4*2 pta. 
of a solid precipitate not entirely soluble in boiling water, and contain- 
ing, besides alumina and oxyd of iron, 39 p. c of KiotBius* 

5,0. — 100 pts. of a 4*8 p.c aolution, — with 40 of alcohol, — ^gave 0*9 pta. 
of an insoluble, pulverulent precipitate containing some alumina and 
oxyd of iron and 70 p. c of KiwBijM. 

5,6. — ^The supernatant liquor of a, — with a further portion of alcohol, — 
gave 3*6 pts. of a hard, coherent precipitate soluble in water and con- 
taining 54 p. a of tioiSliM* 

BitilicaU of Poiaih^ — vfith Alcohol of ip. gr. 0*824. 

CjO. — 100 pts. of a crude solution containing 10 p. c. of ItiioBiiM, — with 
10 of alcohol, — ^gave 2*13 pta. of a hard precipitate which waa not 
analyzed* 
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6,6. — 94 pti. of the supematant liquor of a, — with 19 of alcohol,— fifi 
10*3 pts. of a hard, soluble precipitate containinfl; 62 p. c of &!«&» 

6, c. — 100 pts. of the Bupematant liquor of 6, — ^with 20 of alcohol, — gafe 
2*13 pts. of a soft precipitate containing 54 p. c. of ftiotSiiit- 

7,0. — 100 pts. of a solution made from the product of 6,6, and contain- 
ing 10 p. c. of &ioo3inm — wiih 10 pts. of alcohol, — gave 0*6 pta. of t 
solid precipitate which was not analyzed. 

7,6. — 102 pts. of the supernatant liquor of a, — ^with 20 of alcohol, — gate 
12*8 pts. of a hard, soluble precipitate containing 58 p.c. of &iatSk» 

8, a. — 100 pts. of a solution made from the product of 7,6, — and con- 
taining 10 p. c. of &iaoSbi», — with 8 of alcohol, — gave 0*55 parts of t 
precipitate which was not analyzed. 

8, 6. — 97 pts. of the supernatant liquor of a, — with 17 of alcohol, — gare 
12*2 pts. of a hard, soluble precipitate — containing 53 p. c. of ttm ikm 

9. — 100 pts. of a solution made from the product of 8, 6, so as to con- 
tain 10 p. c. of tim SiiTo, — ^with 25 of alcohol, — gave a very hard pre- 
cipitate containing 49 p. c of tim Suis. 
This substance, while new, dissolved completely in cold water, yielding 

a perfectly clear solution ; but ezpoeure to the air for several days, ren- 
dered the superficial portions insoluble. 

Sesqutstlicate of Soda mixed with Caustic Soda^ — with Alcohol of 

sp. gr. 0*825. 

10. — 100 pts. of a mixture made to contain 18 p. c of fTa'** 5'ss — with 

32 of alcohol, — gave 61*3 pts. of a very thin precipitate containing 

24 p. c of ffaioo iiis. 

This precipitate, — as well as the four following, — retained the coloring 
matter and a part of the foreign salts which were present in the crude 
solutions used. 
11. — 100 pts. of a mixture containing 20 p. c. of fTam Siio, — with 86 of 

alcohol, — gave 64*3 pts. of a thin precipitate containing 25 p. c of 

^aioo Siso* 

A 22 p. c. caustic soda solution is itself thrown down by alcohol ; but 
that no such complication could occur with the weaker liquors used in 
this experiment and the preceding, was proved by a special trial with the 
omission of the silicate. 100 pts. of a solution containing 14*5 p. c of 
NaO, was mixed with 38 pts. of alcohol. There was no precipitate; 
and even 81 pts. of alcohol caused no change. 
12, a. — 100 pts. of a mixture containing 10 p. c of JTaiio SIm, — with 80 

of alcohol, — ^gave 11*8 pts. of a thin precipitate containing 32*6 p. c. 

of iSTaioo 5iM. 
12, 6. — The supernatant liquor of a, — with 20 pta. of alcohol, — gave 5*8 

pts. of a precipitate containing 34 p. c. of JTain SIts- 
13. — 100 pts. of a mixture containing 9 p. c. of JTaiio BIto, — with 26 of 

alcohol, — gave 15*4 pts. of a liquid precipitate containing 37 p. c. of 

Monosilicate of Soda — with Alcohol of »p. gr, 0*840. 

14. — 100 pts. of a solution containing 4*2 p. c. of JTatoo Biios, — ^with 40 of 
alcohol, — gave 5 pts. of a liquid precipitate containing 42 p. o, of 

jfaioo SiiBO* 
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— 100 pts. of a solution containing 5 p. c of JTaioo Siiost — with 20 
alcohol, — gare 2*16 pts. of a flocculent, insoluble precipitate, con- 
ning, besides earthy matters, 18 p. a of JTaiooSifii. 
— 108 pis. of the supernatant liquor of a, — with 21 of alcohol, — 
re 6*8 pts. of a liquid precipitate containing 41*5 p. c of JTaiw Siut. 

SesquisilkaU of Soda, — with Alcohfd of $p. gr, 0*840. 

100 pts. of a solution containing 23 p. c. of jfaiio Siiss, — with 40 of 
ohol, — gare 42*5 pts. of a liquid precipitate containing 46 p. c. of 

nt 5iif»* 

-100 pts. of a solution containing 4*6 p. c of fTaioo Biiss* — ^with 40 
alcohol, — gave 4*4 pts. of a soft precipitate containing 48 p. c of 
Mi 8iitf- 

SesguiiiUcaU of Soda, — vfith Alcohol of tp, gr. 0*870. 

. — 100 pts. of a clear crude waterglass solution containing 14 p. c 
fTaiM Sh48f — with 10 of alcohol, — gave a bluish gray precipitate in 
lich there were 4 pts. of mother liquor and 0*5 pts. of Ca t*ea £U 

m 8i«»- 

104 pts. of the filtrate of a, — ^with 25 of alcohol, — ^gave 28*2 pts. of 
iiin liquid precipitate containing 42*3 p. c of fTaiio Biin. 
Ill pts. of a solution made from the product of a', and containing 
'5 p. c of JTaioi Biisst — with 10 of alcohol, — ^gave a white precipitate 
which there were 2*6 pts. of mother liquor and 0*45 pts. of Su JTas 
B with traces of lime and iron. 

119 pts. of the filtrate of 6, — with 33 of alcohol, — gave 19*4 pts. of 
liquid product containing 45*4 p. c of JTaiw Siits* 
'5 pts. of a solution made from the product of U, and containing 
'3 p. c of JTaiw Siifs, — with of alcohol, — gave, after standing some 
•nrs, a very white precipitate in which there were 0*519 pts. of 
other liquor and 0*11 pts. of Si JTai Sb with a trace of lime. 
93 pta. of the filtrate of e, — with 20 5 of alcohol, — gave 12*75 pts. 
a thick liquid product containing 51*4 p. c of ffaioo Bhvt* 
lis precipitate was free from chlorid and showed but a very faint 

of sulphate, while the original solution used in a, contained 0*7 
of dry sulphate and 1*4 p. c of chlorid of sodium. 
(9 pta. of a solution made from the product of &, and containing 
'85 p. c of liiraifo BiiTs, — with 5 of alcohol, — gave at once a slight 
lite precipitate in which there were 0*327 pts. of mother liquor and 
)38 pts. of 2lfl JTaii Sin with a slight trace of lime. 
53 pta. of the filtrate of d, — with 16 of alcohol, — afforded 12 pts. 
a soft solid product containing 43*6 p. c. of JTaioo Biias. 
6*5 pts. of a solution made from the product of d\ and containing 

p. c of fTaiw Siiff* — with 16 of alcohol, — gave 0*5 pts. of a solid 
oduct containing 45*5 p. c of JTaiio Biaii* ' 

uisilieaU of Soda and Nitrie Add, — with Alcohol of sp. gr, 0*849. 

-59 pts. of a solution containing 19 p. c. of fTaiw Siiit* were mixed 
th 41 pts. of 5 p. c nitric acid so as to neutralize one third of the 
kali. Before any farther change ensued, 23 pts. of alcohol were 
ded. The hard, soluble deposit amounted to 20*4 pts. 
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This was subjected to three purifying fractional precipitationa, — asii 
19, — and two subsequent int^ral precipitations, and finally yielded thres 
parts of a very hard product which afforded a clear solution with ibar 
times its weight of cold water, — all being taken up except a thin extenal 
film of silica. The clear liquor gave with chlorhydric acid 10*161 p^a 
of silica and 4*504 p. c of chlorid of sodium, indicating 62*2 p. a of 
fl^atoo Sim in the final precipitate. 

In rendering watei^lass more silicious by a partial neutralixatiofi of ths 
base, it is necessary to precipitate with alcohol very soon after the addi- 
tion of the dilute acid ; otherwise, under the influence of the nentnl 
salt formed, the silicate gradually undergoes a chanffe of state and finally 
flrelatiniies. Nitric acid is peculiarly suitable for withdrawing the alkili, 
because the nitrates have less modifying power than most other salts. 

1 : 4 SilieaU of Soda, — with Alcohol ofsp. gr, 0*842. 

21, a. — 100 pts. of a solution containing 9*8 p. c of fTstoe SiiTit — ^^ith 10 
of alcohol, — gave 4*55 pts. of a flocculent soluble precipitate contain- 
ing 45 p. C of fTatoo 5iM. 

h, — 99 parts of the supernatant liquor of a, — with 10 of alcohol, — gare 
8 pts. of a hard precipitate containing 50*5 p. c of fTatn SitiT. 

c, — 100 pts. of the supernatant liquor of 6, — with 10 of alcohol, — gSTS 
2*24 pts. of a soft precipitate containinff 50 p. c of fTaioo SiiM. 

d, — 105 pts. of the supernatant liquor of c, — with 20 of alcohol, — girs 
0*67 pts. of a very soft precipitate containing 57 p. c. of JTain Bhni 

e. — 128 pts. of the supernatant liquor of d, — with 24 of alcohol, — giTS 
0*76 pts. of a liauid precipitate containing 52 p. a of fTaiw Siik* 
The remaining alcoholic liquor contained 0*5 pts. of jSTstw Siis* 

BiiilicaU of Soda, — with Alcohol oftp. gr^ 0*824. 

22,0. — 100 pts. of a solution containing 10 p. c. of JTbiod Sim, — with 7 
of alcohol, — gave 0*5 pts. of a hard precipitate insoluble in water. 

6. — 102 pts. of the supernatant liquor of et, — with 10 of alcohol, — ga?« 
12*8 pts. of a hard, soluble precipitate containing 47*4 p. a of JTiw 

Bitti* 

c. — 98 pts. of the supernatant liquor of 6, — ^with 10 of alcohol, — gan 

2*75 pts. of a soft precipitate containing 47*4 p. c of fTaioe Biits. 
28,0. — 100 pts. of a solution made from 22 6, and containing 10 p. c of 

fl^aioD Bliss, — with 7 of alcohol, gave 1*7 pts. of an insoluble predpitato 

containing, besides earthy matter, 78 p. c. of jlTaios BitTt. 
h. — 95 pts. of the supernatant liquor of a, — with 9 of alcohol — gave 11*2 

pts. of a hard, soluble precipitate containing 42 p. c- of JTaioD Biss. 
c. — 88 pts. of the supernatant liquor of 6, — with 9 of alcohol, — ^gave 2*1 

pts. of a soft precipitate containing 65 p. c of JTaioo Bbso* 
d. — ^The supernatant liquor of c, — with 9 pts. of alcohol, — gave 0*7 pti. 

of a soft precipitate containing 48*5 p. c of {Taioo Sisoo. 
24. — 100 pts. of a solution made from 23 6, and containing 10 p. c of 

iSTatw Bissf, — with 20 of alcohol, — ^gave 16*5 pts. of a soluble precipitate 

containing 44 p. c of jfaioo Bissi. 
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Bisiikate of Sodoy — with Alcohol ofsp. gr. 0*840. 

— 100 pta. of a solution oontaiDiDg 1 p. c of fTaiM Siti4« — with 60 of 

iloohol, — ^gave a slight, insolubltf, pulverulent precipitate containing 

^aiM Si4i«* 

— 100 pts. of a solution containing 1*9 p. c. of '^^m 5itti« — with 40 

>f alcohol, — ^gave 1*1 pts. of a hard precipitate containing earthy 

natters and ^am S'hts. Out of this boiling water dissolved nearly all 

iie soda and one fourth of the silica. 

— 100 pts. of a solution containing 3*45 p. c. of JTaioo Biii4t — with 40 

)f alcohol, — ^gave 4*6 pts. of a hard precipitate, soluble in oold water, 

ind containing 51 p. c of JTaiw 8wt. 

— 100 pts. of a solution containing 84*5 p. c of JTsMt 9i|i4* — with 40 

)f alcohol,— -gave 68*5 pts. of a hard precipitate containing h% p. c of • 

STatM SistT* 

JFerruffinaus Silicati of Soda^ — with Akohol €fsp. gr. 0*824. 

a. — ^Into 40 pts. of a solution containing 28*5 p. e. of jiTaiN BiiM were 
itirred 60 pis. of a solution containing 1*1 p. o. of dry protosulpbate 
/ iron. Tne pnotoiyd of iron was almost entirely taken vp. The 
iltered liquor was perfectly transparent and of a very deep blue black 
x>lor. 

pta. of this filtrate^ — with 10 of alcohol, — ^gave 4*7 pis. of a blue 
ipray precipitate containing, besides the silicate of the mother liquor 
ioaked up, 41*7 p. c of £*e4 fTat Siis. 

-80 pts. of the colorless supernatant liquor of a, — with 11 of alcohol, 
— gave 7 pts. of a sofl, sduble precipitate containing 45 p. c of iftrsiot 

Sim* 

-84 pts. of a supernatant liquor of 6, — wHh 21 of alcohol, — gave 8*5 
>ts. of a very soft precipitate free from iron, and containing 47 p. c of 
STam SiiTS- 

[n investigatiDg the Dature of alkaline silicates it is, for some 
rpoees especially important to eliminate the last traces of for- 
;ii matters. For instance, a crude article which is already 
>re or less charged with lime, alumina, or iron, has its power 
dissolving metallic ox^ds greatly impaired. And again, one 
\j be easily deceived as to the highest possible relative pro- 
rtion of silica capable of entering into complete solution, 
los Fuchs conld not get much beyond £3 Sis , and even this he 
scribes as being usually somewhat lacking in clearness — 
[ewdhnlich etwas triibe oder opalisirend."* And Forchham- 
ir says : — " Silicate of potash in which the oxygen of the acid 
si^ht times as great as that of the base, is still soluble ; but 
» slightest additional quantity of silica is no longer dissolved."! 
ey both evidently overlooked the disturbing influence of 
Qute portions of earthy matter. For in reality, by operating 



op. tapra cit— p. 16. t P^gg^ndorff's AnoalaD,— sbv, p. S41. 
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with a well purified silicate, it is possible to get at least as far 
&3it or jSTaSit, and have a solution perfectly transparent. 

Crude waterglass, unless it is made in unalterable vessels a 
from absolutely pure materials, is sure to contain more or I 
saline and earthy impurities. But it appeara from the fbregoi 
experiments that these contaminations may be ffot rid of 
several properly conducted precipitations, — the s^ts remaini 
in the alcoholic liquors while the earthy and metallic ozyds i 
withdrawn by the first small fractional dei>osits. We ha 
therefore in this process a ready means of obtaining a watei^Ii 
of the utmost purity and of almost any required compositic 
And it is far easier thus to separate the extraneous Boostanc 
from a roughly made silicate tnan to observe the many preca 
tions required in preparing a pure product with pure ingredien 
Considering the small proportion of alcohol needed, and t 
ease of recovering even this by distillation, the cost appears 
moderate that the manufacturer might be warranted in resortii 
to a single precipitation when a nice waterglass is wanted for u 
in the arts. In such a case it will do to operate oa a tolerab 
strong solution, say one containing twenty per cent of sol 
matter. But it should be observed that weaker liquors allow 
a more intimate comminglinc^of the alcohol and are more like 
to retain the foreign salts. Therefore when the chemist won 
suit his own ri^rous demands, he may advantageously tal 
solutions containmg not more than ten per cent of dry silicat 
To ten parts of the liauor may be added, at first, one part 1 
weight of strong alcohol, and before filtering, the mixture shou 
be allowed to stand several hours in order to give the relucta 

Precipitate a chance to get fully segregated. Rejecting this fii 
eposit which contains most of the earthy matters and very litt 
of the alkaline silicate, add to the filtrate twenty parts of aloob< 
and the larger part of the waterglass will be thrown dow 
When the product is rich in silica, it is quite voluminous at fii 
but gradually contracts and becomes more or less coherei 
After a rest of six hours or more, the alcoholic liquid beii 
carefully decanted, the silicate, if solid, may be spread on a 
sorbent paper and allowed to drain as long as it will rema 
without adhering to the paper. The mass thus deprived 
mother liquor, can then be dissolved in four times its weight 
water and carried through the same round of treatment as oefor 
The result of this second series of operations will, in most case 
be found almost entirely free from impurities ; but, if need be, 
third or even a fourth course of fractionizing, may be resorted t 
Liquid precipitates are often milky at first, on account of tl 
incomplete separation of the last portions of mother liquor, bi 
they soon become clear by standmg in a warm place. Soli 
products are commonly opaque and acquire their proper tram 
pacency only <m being thoroughly drained. 
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The qoantity of silicate which remains dissolved in the super- 
natant alcoholic liquid, is always exceedingly small but is some- 
what increased by heat For often a mother liquor which is 
qaite milk^ when first decanted, becomes perfectly transpa- 
lent by being warmed a few degrees, and the opacity reappears 
OQ oooling. Indeed a nicely bdanced solution of this kmd, is 
quite sensitive to changes of temperature in the room. The 
nearer we get to an entire precipitation of the silica, the more 
apt is the remaining liquid to exnibit such alternations of opac- 
ity and clearness. 

The silicates containing less than 170 eq. of silica to 100 eq. 
of alkali, are usually thrown down in the liquid state; those 
more silicious yield solids of greater and greater firmness as the 
relative proportion of silica increases. But all these hard pro- 
ducts belong to the same class of solids as pitch, — that is, heaped 
op fragments will, in the course of time, flatten themselves out 
and form ooe united cake. 

It is obvious from the above examples that the more any 
given waterglass solution is diluted before adding alcohol, the 
greater will be the relative amount of silica in the precipitate. 
And thus by mere precipitation under varied conditions, we may 

g^ an unlimited number of differently constituted silicates, 
at while the ratio of acid and base admits of an infinite diver- 
sity, the quantity of water in the principal products appears to 
be nearly constant, generally amounting to not far from fifty 
percent 

In thia respect waterglass differs from the proper salts, many 
ci which alcohol throws down combined or associated with an 
amount of water varying according to the proportion of spirit 
used. Thus 100 parts of a solution containing 10 p. c. of dry 
carbonate of potash, on being treated with alcohol of sp. gr. 
0-820, gave with 

60 of alcohol no precipitate. 

a slight •* 

17*8 p*t8 of a liquid containiDg 26 p. a &0 
u u u 29 ** 

i« a it 3Q u 

U U U QO U 

U U U 2S *' 

it a ** 38 ^ 

Carbonate, sulphate, and stannate of soda afibrd liquid pro- 
ducts with a certain amount of alcohol, but with a larger quan- 
tity they yield crystals. 

Solutions containing even as much as ten per cent of any of 
the salts commonly occurring in the crude alkaline silicates, are 
not immediately affected by a moderate addition of alcohol. 
Hence it is not at all strange that the greater part of these salts 
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remains in the sapenuUant liquor while the waterglais is al 
wholly precipitated. 

I have not yet made a sofficient number of experimei 
determine whether alcohol withdraws a part of the alkali 
such weak combinations as the stannates, aluminatea, nm 
cates; but so far as is known at present, the silicates are 

?aher peculiar in their susceptibility of partial decompofl 
heir behavior with alcohol bean a remote resemblance tc 
of the bismuth salts with water. On the one side, hon 
amorphous substances give indefinite products; on the 
crystallizable bodies yield definitely constituted precipitate! 

Considering the lai^e proportion of silica capable of ] 
retained permanently in solution by a little alkdi, the distu 
influence of foreign matters such as earths and neutral salts 
the gummy character of the silicates, — we find in the ^ 
glasses a reverse parallelism to the soluble basic salts o 
sesG^uioxyds and oinoxyds ; — the excess of base in the 1 
having the same efiect as the excess of acid in the former, 
instead of being regarded as real salts or mixtures of salts, 
ought perhaps to oe looked upon as combinations of a 
silica with some normal silicate, — ^like NaO, SiO., which o 
two ehemists have obtained distinctly crvstallizea. 

As many of the supposed chromates of chrome, have van 
under the critical examination of Messrs. Eliot and Storei 
it will doubtless be found that not a few other amorphous 
cipitates commonly laid down as definite substances, are 
chance combinations. And to avoid a needless multiplicati 
such ^cumbrances to the records of science, it woiild be 
not to attribute a rational formula to any of the silicat 
potash or soda till it can be shown to be crystallizable or to 
a constant composition under varied influences. 

HtBohtttar, Kew Hampthirtt, Sept 1861. 



Abt. IY. — On the Unity of Qeological Phenomena in the 

System; by L. Sjsmann. 

[From tb« BulL de la Soc Oeologiqae de Franoe for Feb. 4, 1841 ; trunk 

T. Stieet Htot, MjL, F.R.a] 



The observations upon the solar eclipse of July 18, \ 
have given rise among astronomers and physicists to son 
teresting discussions upon the nature of the sun, which sec 
merit the attention of geologists. The opinion hitherto gene 
adopted is founded upon the view suggested by Arago fror 
observations concerning the spots upon the sun. This grei 

* Proe. American Academy (1861), r. p. 192. 
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tronomer conceived that by admittiog a dark nucleus surrounded 
by a luminous atmosphere or photosphere, it would be easy to ex- 
plain the luminous pnenomena presented by the sun.* On the 
other hand Leverrier from the observations made in Algiers by 
the scientific commission firom the Paris Observatory maintains 
that the sun is luminous from the incandescence of its nucleus, 
and that the variations in the intensity of the light at its sur&ce 
may be explained by atmospheric perturbations similar to Uiose 
of our own atmosphere. Mr. Leverrier is led to admit for the 
sun, at least two atmospheres difierent in nature and in density, 
and it is principally with regard to the external envelope, or 
loae-colored atmosphere, which gives rise to the flames or lumin- 
OQB protuberances, that there exists a difference of opinion 
smong observers. 

Other observations of a very different nature give a strong 
Alport to the conclusions of Leverrier ; the remarkable discov- 
cnes of Kirchhoff and Bunsen upon the dark lines in the solar 
qpeetrum, have enabled us to submit the solar atmosphere to an 
<^tical analysis which makes known its chemical composition, 
Ufed shows it to contain several alkali-metals, including sodium 
and calcium, which can only exist there in the state of gas or 
vuK>r. The discussion of this interesting subject belongs espe- 
dally to chemists and physicists, but geolo^sts may be per- 
mitted to express their sympathy for that view which accords 
the best with the theory that forms the basis of their science, 
and is, moreover, entitled to a certain authority among mathe- 
maticians and astronomers, inasmuch as it bears the name of the 
illustrious Laplace. 

All modern geological theories implicitly admit the unity of 
our planetary system, in so far as that they suppose the sun, the 
planets and their satellites, to have been formed from one prim- 
itive substance ; their very variable densities only show that the 
constituent elements are grouped in varying proportions.f It is 
not necessary to suppose that each booy of the system presents 
exactly the same chemical combinations as are known on our 
globe, for affinities will vary with the temperature and the den- 
sities of the elements, but we may admit that a portion of any 
one of these celestial bodies brought to the surface of our earth 
and there subjected to terrestrial influences, would in obedience 
to the chemical affinities which here prevail, be at length con- 
Terted into a portion of earth. 

This unity of origin once admitted there is no longer any 
reason for denying the analogy if not the identity, of the phe- 

[* This Tiew of the conttitution of the ran, bo ingeniontl^ defended hj Arago, 
(lee Annmtnn dk Bureau iM Long%iuie9 for 1842, p. 610,) is hj him there caJM 
tkt theofj of WUUam Heiediel, who appears to baTe finl dearly defined it-* 
TtmtUtor.'l 

t [Or in diffennt degreea of ooodenntioD.— SfWrneTafor.] 
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nomena which have accompanied the fonnation of the sua and 
the planets, at least of those whose density approaches the neareit 
to that of the earth. All of them must have passed by oooliDg 
from a state of imeoos fluidity to a solid condition, and their 
present state will depend upon the greater or less &ciiity which 
their volume and their composition will have offered to the pas- 
sage of heat The chemical composition being the same, the 
duration of the geological epochs upon each planet will have 
been nearly in a direct ratio to its volume, setting aside oertaia 
corrections of which it is not necessary at present to discuss the 
elements. The low density of the sun, which is little greater 
than that of water (0*252 that of the earth,) would leaa us to 
suppose the existence there of a peculiar condition of thinp; 
science has, however, as yet no means of appreciating the action 
of a heat so excessive as that which is required to maintain the 
alkali-metals in a gaseous state, and it appears possible that 
if the temperature of the sun were reduced to that of the earth 
its density would also be approximated to that of our planet 
However this may be, the analogies of Leverrier's theory with the 
observations of geologists are too important as showing the con- 
nection between the two great branches of natural science, not 
to encourage geologists to further inquiry in the same direction, 
and it is with this object in view that we have been led to the 
following reflections. 

We admit a similar geological (or chemical) constitution fiur 
the various bodies of the solar system, and from this condnde 
that the phenomena which have accompanied their fonnation 
and their successive transformations, must have been similar. 
Thus the planets and satellites whose density is near to that 
of our eartn mav be supposed to have passed through the dif- 
ferent stages of liquid and solid incandescence, of the successive 
liquefaction of portions of their gaseous envelopes, and to have 
finally been the seat of an organic creation. 

Of these planetary bodies the best known to us is the moon, 
and we shall now inquire to what extent our slight knowledge 
of it is in accordance with the observations made on our eartn, 
and with the present state of the sun as supposed by Mr. Leve^ 
rier. It is well known that astronomers, so soon as they became 
possessed of good telescopes, discovered mountains and plains (or 
seas^ on the surface of the moon, and the immediate application 
of tnese names shews the great resemblance which was sap 

fiosed to exist between the surfaces of the moon and the eartn. 
t does not appear surprising that the form of the lunar moun- 
tains should be met witn among only a small number of those 
on our planet, and physicists easily explain the greater eleva- 
tion and the steep declivities of the wrmer by the comparative!/ 
feeble action of the centripetal force at the moon's sur&ce. Bat 



L. SiBmann on Ckohgical Phenomena in ike Solar System. 80 

ooe of the gpravest objections to the idea of a common origin of 
the moon and the earth is the apparent absence of water and air 
from the sar&oe of our satellite, thus seriously embarrassing 
those geologists who attribute terrestrial volcanic phenomena to 
the intervention of these expansible elements. 

If however we admit for the earth and the moon an identi- 
cal and simultaneous point of departure we can understand that 
their cooling has taken place at a rate nearly proportioned to 
their volume. That of the moon bein^ about two hundreths the 
volume of the earth, its temperature, if we admit an equal con- 
ductibility, will have decreased with a rapidity fifty times greater, 
so that the geological epochs of the moon will have been in the 
same proportion shorter than the corresponding epochs on the 
earth, up to the time when the solar heat began to be an ap- 
preciable element. The moon has then advanced much more 
rapidly than the earth in the series of phenomena through which 
both must pass, and we may therefore logicallv suppose that 
our globe will one day offer the same general characters as are 
now presented bv the moon. 

We believe tnen that the water which covers the surfiice of 
the earth and the air which surrounds it will one day disappear, 
as a necessary consequence of the complete cooling of the mte- 
nor of our planet. Bocks, with few exceptions, readily absorb 
moisture, and the more crystalline varieties are the most porous ; 
we need not^ however, consider the quantity of water which 
Tooka may imbibe in this way, for the total amount of this ele- 
ment on the earth's sur&ce is so small when compared with the 
whole mass of the globe, that the ordinary processes of chemical 
analysis would not detect its presence. If we take the mean 
depth of the ocean at 600 meters* (=1968 feet), its weight will 
be equal to one twentv-four-thousandth of the earth, wmch be- 
ing reduced to decimals, would give for 100 parts, 

Etfth, 99'«968 

Water, -OOiS 

In the Bulletin of the Geol. Society of France, (2d series, voL 
X, p. 181,) Durocher has published a series of experiments made 
to aetermine the quantity of water in those minerals which enter 
into the structure of rocks, such as the feldspars, micas, horn* 
blende and pyroxene, and which are regarded as anhydrous in 
composition. These minerals were reduced to coarse powder and 
exposed to moist air, the proportion of water being determined 
both before and after ; it will be sufficient for our purpose to 
give the amount of water found after exjx)sure. The orthodase 
of Utoe absorbed in this way 0*41 for 100 parts, while the mean 

* Hub depth is deduced from the comparison of the relative area* of land and 
mter whim are taken as 1 : 8, the elevation and depression of the sur&ce bein; 
SMomed as proportional to the sgoare roots of their snrfaces. (Salgej, Phynque A 
GMn, 988.) Tlie depth of the Pacific Ocean as deduced hj Bache from the earth- 
quake wave of Dec 1864, was about 18,000 feet— (This Jonr. \t\, xiz, SLV*!^ 
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of seven other varieties of the same species was 1*28, and that of 
thirty specimens of various substances 1*27. We have already 
seen that if the whole of the ocean were to be equally distrib- 
uted throughout the earth this would contain only 0'0042, or 
100 times less than the least hygrometric of the feldspars. It is 
probable that the water of the ocean thus absorbed would enter 
into chemical combination ; at all events it would oocapy a space 
much less than the pores produced by the shrinking of the 
rocks. 

If, now, we attempt a similar calculation for the atmosphere, 
we find that in supposing a height of eight kilometers, the total 
volume of the air which surrounds our globe, brought to the 
density which it has at the surface, would be about four mil- 
lions of cubic myriameters, the volume of the earth being equal 
to 1083 millions, or 270 times that of the air, so that a contrac- 
tion of the primitive volume producing a vacuum of four thou- 
sandths (tIt) would be more than sufficient to absorb the whole 
of the atmosphere. (In calculating the volume of the atmosphere 
we have multiplied the surface of the globe in square myriame- 
ters, by 0*8, which gives a sufficiently accurate result, the more 
so that the density of the air in the interior of the earth will be 
everywhere greater than at the surface.) 

It now remains to be seen whether the assumption of a 
shrinking of four thousandths can be justified by aniuogiea. In 
the want of direct determinations of the porosity of crystalline 
rocks, upon which subject I am not aware of any published ex* 

Seriments, the observations upon the fusion of rocks, and the 
eterminations of their densities in the crystalline and vitreous 
states admit of an indirect application to the Question before us. 
The experiments of Charles Ste. Claire Deville in the Cbmptei 
Rendus for 1845, and of Delesse in the Bulletin for 1847, agree so 
closely in this matter that we give them the preference over 
those of Bischoff, published in 1842. Deville and Delesse found 
that the fusion of rocks yields glasses whose density is generally 
inferior to that of the rock in the crystalline state. This diminu- 
tion for granite is equal to from nine to eleven hundreths, and it 
is evident that such a glass passing to a crystalline state an4 re- 
taining its volume must present vacant spaces in direct propor- 
tion to the augmentation of densitv, that is to say, equal to about 
one-tenth of its volume. K we take the mean densit v of granite 
at 2*60, it might with such a degree of porositv imbibe 8*9 parts 
in 100*0 of its weight of water. This shrinking of one-tenth 
is no exaggeration, and such a rock would still be a good build- 
ing material, although containing twenty-five times more vacant 
space than our calculation requires. 

The vitreous state of a booy is nothing more than a fixing of 
its molecules in the positions which belong to them in the liquid 
state, and probably represents the liquid in its greatest degree 
of density. The crystallization of barley sugar, of wrought iron, 
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od of Beaumar's porcelain, are striking examples of the ten- 
eocy of molecules to group themselves in crystals even in the 
idat of solid masses, and we can thus readily understand the 
»ence of vitreous substances among the older crystalline rooks. 
lie great difficulty is to determine with exactness the proper- 
m of the vacant spaces resulting from this change, since these 
U vary jfor each body, and probably also with the volume of 
e mass. Sulphur fused in an open vessel crystallizes slowly, 
e level of the liquid sinks a little, and after complete solidin- 
don the sur£u3e is covered with hollows resulting firom the 
rinking, whereas if cooled in a spherical shape these cavities 
)uld naturally be formed at the centre. Water and bismuth 
is well known, behave in a very different and remarkable 
Miner, the first dilating eight or ten hundredths at the mo« 
ent of congelation, and uie second one fifty-third. The only con- 
cision to be drawn from these facts is that each body in solidifi- 
lion behaves in a different manner, and that for the solution of 
e question before us^ we can only take into account the well 
lown porosity 6{ rocks. The problem, however, appears to me 
le of great importance in connection with theoretical geologv ; 
we admit with Deville that at the moment of crystallization, tne 
maty of rocks is in all cases augmented, we are forced to con« 
ude that all the crvstalline masses formed at the sur&ce of the 
laid globe must nave sunk and accumulated at the centre, 
he effect of a similar action has been shown by physicists, who 
ive demonstrated that the cold of winter would fireeze our 
kes and rivers from the bottom if the ice sunk at the moment 
' its formation, as would the solidified parts of a lake of molten 
ilphur. We should then have in place of a liquid globe sur- 
'onded by a solid shell, a mass solioified to ihe centre, a con- 
osion which is perhaps more in harmony with the feeble and 
cal action whicn the mterior is known to exert on the surface, 
nee then the data are wanting to fix the amount of shrinking in 
e crystallization of rocks, we may find in an analogous phenom- 
lon some terms of comparison. The difference between the 
innty of cast metals, and the same after hammering, can only 
iae m>m a contraction similar to that which takes place in 
oeons rocks. The surface becoming solid while the interior is 
i liqtdd, the natural contraction of this portion is prevented, 
id fiom this necessarily result vacant spaces in the mass, which 
e afterwards compressed by the action of the hammer. In 
knlating from the differences in density the volume of Ac 
leant spaces thus produced, we find for iron a contraction of 
075, for nickel 0*045; for aluminum 0'041 ; for copper 0-011 ; 
r gold 0*005, while the contraction of the earth necessary to 
tMorb the whole atmosphere, would be only 0*004. From this 
• results that an ingot of gold, the most solid obtained by the 

Ax. Joui. ScL— Sbcomd Sbriis, Vou XXXTII, No. 97.— Jax., 1862. 

6 



42 L. Smmann on Oeohgical Phenomena in ike Solar Sftiem. 

fusion of a metal, contains more vacant space in proportion to its 
volume than would be required in the globe for the absorptioa 
of its gaseous envelope ; it is scarcely possible that any oystal- 
line rock should be wanting in this slight degree of porosity. 

From the preceding considerations, the saccessive absorption 
of the air and water by the solid portions of the globe becomes 
in the highest degree probable, and we may conclude thst oar 
earth will one day present that same total aosence of ocean and 
atmosphere which we now remark in the moon. It is evident 
that tnis progress of the waters towards the earth's centre mint 
have long been in operation, and it becomes interesting to con- 
sider the effect which this must have had upon the level of the 
ocean. Let us suppose that the rocks near to the surface of the 
earth contain one nundredth of water, a proportion which from 
the above calculation will not be regarded as excessive, and that 
the water moreover does not exist in this proportion at a depth 
beyond that at which the terrestrial heat equals 100 degrees 
centigrade. If we take the augmentation of heat in descending 
to be one degree for thirty-three meters this will give a depth m 
about 3000 meters, while one part of water by weight in one 
hundred parts of a rock whose density is equal to 2*6, will cor* 
respond to a volume of one-fortieth. We shall now calculate 
the volume of this external layer which we have supposed to be 
thus impregnated with water, regarding it as a prism having for 
its base the surface of the earth, with a height of 8000 meters, 
which would give a mass of 1,530,000 cubic myriameters, con- 
taining 88,000 cubic myriameters of water. The total volume 
of the ocean being one forty-eighth thousandth that of the 
globe, or 225,000 cubic myriameters, it follows that this layer 
of 8000 meters of earth would contain a volume of water equal 
to one-sixth of the present ocean. Whatever may be the real 
value of these figures which we have adopted to render the 
demonstration more clear, the interest and importance of this 
inquiry is evident 

I am convinced that the ultimate complete cooling of the inte- 
rior of the earth is inevitable. We may affirm on general princi- 
ples that between two media of different temperatures separated 
Dy a layer of rock which is a conductor of heat, an equinbrium 
will at length be established. It is probable that this cooling is 
however to a great extent, effected oy the innumerable currents 
of water and gases which circulate m every direction through 
the interior of the globe, and of which volcanic eruptions, hot 
springs and suffioni are only the more violent manifestations 
attaining the earth's surface. The recent ingenious experiment 
of Daubr^e has shown us that water may be drawn by capillary 
force towards spaces heated much above its boiling point The 
water thus conveyed, in passing into the state of vapor does not 
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everywhere prodace volcanic phenomena, for these probablv 
leqaire the concurrence of conditions which are not often found. 
The aqueous vapor will ordinarily ascend to colder portions of 
the earth's crust and there yielding its heat to the walls of the 
fissures will flow back in the liquid state to the source of heat to 
iraeat the same process, while on the other hand currents of 
cold water will absorb the heat thus conveyed to the rocks and 
bring it to the sur&ce by thermal springs. 

The general permeability of rocks is so well admitted by most 
geologists that i have not thought it necessary to seek for proof 
of it in the discussions of the present question; the brilliant con- 
ception of the metamorphism of rocks oy the humid way, which 
has been so well maintained by the ablest chemists, is only pos- 
sible on this condition. The permeability of rocks also explains 
in a satisfi9bCtory manner the formation of agates, and of zeolites, 
anagonite and other minerals in the midst of the most compact 
basaltSy and of geodes of quartz in the Norwegian granites. We 
may also recall the artificial colors which are given to agates. 
Mr. Damour has even shown by a series of curious experiments 
that the water which is ordinarily considered as chemically com- 
Uned in certain hydrated silicates, such as zeolites, may be in 
part extracted from them, and again restored without any ap- 
parent alteration in these minerals. 



Abt. V. — Berberin in Hydrastis Canadensis; by F. Mahla, Ph.D., 

Chicago. 

Hydbastis canadensis L., commmonly termed Orange-root, or 
Yellow Pucooon grows in rich woods from New York to Wis- 
consin and southward. It is a low perenniel herb, which be- 
longs to the natural fEimily of the Banunculacese. The root of 
this plant contains a large quantity of a yellow coloring mat- 
ter and its juice has indeed been used by the Indians to color 
their clothing yellow. It has been asserted also, that the Chero- 
kees used to employ it for the cure of cancers and other diseased 
la regular medical practice the root itself was but little used, 
until the so-called eclectic and botanic physicians began to em- 
ploy it largely in their prescriptions. Of late even our regular 
physicians have begun to use an article, which was introduced 
Dj several parties under the false name of hydrastin. This so- 
oaHed hydrastin is, as some experiments lead me to believe, not 
an isolated organic principle, but merely a dissicated alcoholic 
extract of the Orange-root and must accordingly be so denomi- 
luited. 

Hydrastis, however, contains an alkaloid and there are several 
methods mentioned oy which it may be most conveniently ex- 
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tracted. The eclectic Dispensatory gives one of those methods^ 
according to which the powdered root should be extracted with 
alcohol. The tincture thus obtained is then evaporated, the 
residue mixed with water, the whole filtered and a quantity of 
hydrochloric acid added to the watery liquid, when a beautifol 
crystalline precipitate makes its appearanoe, which was assumed 
to be i/iepure hydrastin. 

The circumstance, that this substance is precipitated fiom iti 
solutions by a mineral acid, at the first glance makes its basic 
nature a little improbable. This circumstance combined with 
the fact, that an organic elementary analysis of this substance 
does not exist, seemed to make it desirable to have its p^ope^ 
ties a little better investigated. 

In preparing the body in Question, I followed in general the 
above given directions. 1 moaified the process merely by effect- 
ing the extraction in a hot*water percolator so that tne aloobol 
was always in boiling condition. I found, that by this modifi- 
cation, the process was finished in a much shorter time and thit 
less quantities of alcohol were necessary. The crystalline bodj, 
formed by the addition of hydrochlono acid, was ooUooted on 
a calico fflter, pressed and redissolved in boiling alcohoL The 
hot filtered solution readily deposits on cooling such an amount 
of crystals, that the whole seems to form one solid masa^ These 
crystals were again pressed and once more crystallized fiK)m al- 
conol, after which they were considered pure. 

This substance forms, when dry, a light yellow powder, which 
presents under the microscope the appearance of prismatic crys- 
tals. It has a bright yellow color and a very intense bitter 
taste. It is inodorous and little soluble in cold water, to whid 
it imparts, however, a deep yellow color. Cold alcohol dissolyes 
also very little but it is readily soluble and in large proportions 
both in boiling water and in alcohol. These hot solutions ex- 
hibit a brown-yellow tint, while the cold diluted solutions are 
purely yellow. Neither litmus nor curcuma paper is affected bf 
them. 

' Concentrated sulphuric acid dissolves it with olive green color . 
and disengages hyorochloric acid. 

Concentrated nitric acid produces a deep red solution under 
disengagement of nitrous acid vapors. 

It does not emit any trace or ammonia, when boiled with a 
diluted solution of caustic potassa, but clots together and is trans- 
formed into a brown resinous substance, which adheres strongly 
to the sides of the vessel. This resinous body is insoluble in 
water but soluble in alcohol, to which it imparts a bitter tast& 

Heated with soda-lime it emits ammonia. 

Dry clJorine gas traufiforras it into.a red body, which is readily 
soluble in .water. 
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oljBolphid of ammoniam, when mixed with a hot solution 
his acAcalled hydrastin produces immediately a red brown 
npitate. 

uiphate of copper is precipitated with a yellowish green; 
ate of silver, enlorid of zinc, corrosive sublimate, cmorate 
otassa, and onlorid of platinum with a yellow color. A solu- 
of bichromate of potassa when mixed with a solution of this 
y throws down an orange-yellow, cyanid of potassitmi an 
re-yellow and ferrocyanid of potassium a greenish-yellow pre- 
tate. 

Hien moderately heated it exhibits a deeper yellow tint ; the 
inal bright yellow color is, however, restored on cooling ; if 
ted to a higher temperature it melts like a resin and leaves 
11 V a light coaly resiaue. 

Jl these reactions coincide so completely with the reactions of 
iate of Berberin, that I should not have hesitated a moment 
his evidence alone to declare its identitv with that alkaloid. 
?he £EUSt that berberin is precipitated trom its solutions by 
rochloric add explains the peculiar method of preparation 



o quiet, however, all doubts, I undertook an elementary 
ysis of it, which lead to the following results : 

The nitrogen was determined by Will and Yarrentrapp's 
lod. Before commencing the experiment, I dried the sub- 
ce for 10 hours at a temperature of 100^ C. The quantity of 
srial employed amounted to 0416 grammes. It yielded 0*236 
lonia-cUond of platinum. This corresponds to 3*663 per 
. of nitrogen. Muriate of berberin dried at 100® C. requires 
' per cent 

. The combustion for the determination of carbon and hy- 
;en was made with bichromate of lead. 
-440 substance dried at lOO'' C. yielded : — 

xmic add sr 1*0450 which corrosponcU to carbon r=: 64*77 per ot 
ter =0*2085 ** ** hydrogen =5*1 38 per ct 

[oriate of berberin dried at 100® C. requires in 100 parts 

50 carbon and 4*841 hydrogen. 

. The quantity of chlorine was found by precipitating the 

ling solution of the substance with nitrate of silver. This 

:tare was filtered, when still quite hot, and washed on the 

ar with boiling water. 

lie material a^ in this instance was dried at a temperature 

LOO^C. 

497 substance yielded 0*1725 chlorid of silver ; this corres- 

ds to 8579 per cent of chlorine. 

Curiate of Berberin requires 9*03 per cent chlorine. 

terberisL has been discovered thus far in different species of 
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the Berberideas and in one or two speics of the MenispermeB, 
This occurrence was one of the principal armaments, witn which 
the unioD of these two families in one unoer the name of Cioo- 
culinead was justified. 

It is, as far as I am aware, the first instance that this interest- 
ing body has been found in a plant, which belongs to the Bi* 
nunculaceao. This circumstance is, therefore, a proo^ that even 
true alkaloids may occur in several ^]sjx\a whicn belong to d^ 
fereni families. 

Chicago, Illinois, October, 186L 



Art. VL — Remarks on the Age of ihe so-^aUed " Leclare Lme- 
stone^ and ^^ Onondaga Sodt-Chroup^^ of the lovxi Report; by 
A. H. Worthen. 

In the very able report on the Geology of Iowa, Prof EbD 
separates the limestones at Leclare from the Niagara group with * 
wnich they might seem to be connected, and, mainly on litho- 
logical grounds, assigns them to higher positions as additional 
members of the Upper Silurian senes ; expressing the opinion < 
at the same time, that they are the stratigraphical equivalents of < 
the limestones of Gtiult m Canada, and or the Onondaga Salt > 
Group of the New York Series. 

We desire at this time to offer some reasons which seem to ns ^ 
conclusive, for including all the limestones at Leclare in loin, 
and Port Byron on the opposite side of the river in Illinois, as ' 
a part of the Niagara Group. ' 

While engaged in constructing a section along the eastern ^ 
shore of the Mississippi in the Autumn of 1858, in the proseca- • 
tion of the Geological Survev of Illinois, we made an extensive 
collection of the K>ssils whicn characterize these limestones both ^ 
at Port Byron and Leclare, and from the hurried examination 
we were enabled to give them while upon the around, we were ; 
led to seriously doubt the correctness of Prof, ^ball's conclusionfl 
in relation to the a^ and true position of these beds. But the ' 
subsequent loss of the entire collection made at that time, by the 
burning of the freight depot at Springfield where they were 
stored, prevented any comparison of these fossils with those 
from other localities of Niagara age, and thus arriving at a satis- 
factory determination of the true position to which these lime- 
stones should be assigned. 

Subsequently, on visiting the quarries at Bridgeport near Chi- 
cago, we were strongly impressed with the marked resemblance 
which the rocks presented at this point, to those at Leclare and 
Port Byron. At both localities the rock appears as a concretion- 
ary or amorphous mass of limestones, somewhat brecciated, witb- 
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any regular lines of bedding or stratification, but presenting 
es of oleavage or false stratification at every conceivable 
e to the horizon. It possesses a porous or vesicular structure, 
Iting mainly fix)m the decomposition of its numerous fossils, 
has an ashy gray color inclining to bujBP. At Bridgeport the 
: contains casts of Caryocrinus omaiusj Ichihyocrtnus ItBvis^ 
ilyptocrtnua deconis and Mydtina mytiliforrrm in abundance, 
rly establishing its age to be the same as the Niagara Group 
he New York series. 

uring the past season we have revisited the localities on the 
sissippi, and at the lime kiln quarries just above Port Byron, 
found Pentamerus oblongua in abundance in the lower part 
he bed, and although this fossil does not seem to occur in 
y portion of the mass, there is a Bryozoid form associated 
1 it, resembling the Dictyonema retiformia of the New York 
K>rt, which is round throughout the mass both at Port Byron 
Bridgeport We also found Myalina mytiliformia, StrophoTM- 
iepresaa^ a small Pentamerus like P. galeatus and three or four 
cies of chambered shells belonging to the genera Orthoceras 
I Oyrioceraaj common to both localities. Indeed on placing 
fossils firom Bridgeport and Port Byron together, it seems to 
that no palsdontcSogist could resist the conviction that the 
is at these localities belong to the same horizon. The fact 
t the crinoids of Bridgeport have not been found at the other 
aiUties does not appear to us to militate greatly against the 
iclusion to which we arrive in relation to the equivalence of 
beds, inasmuch as this class of fossils is more generally 
tricted to certain localities jfrom the gregarious habits of these 
mals, than the MoUusca and the Corals. 
The evenly bedded limestones which Prof, nail refers to the 
3 of the (niondara Salt Group, although appearing in consid- 
ble force on the Iowa shore, have not ^et oeen met with in 
Inois, and they appear to be intercalated in the irregular bedded 
rtions of the mass, instead of being distinct from, and overly- 
; the same, as he supposed. They appear at two localities on 
3 west side of the river, one exposure oeing near the centre of 
» town on the main street runnine parallel to the river, and 
e other on a small creek about hsuf a mile above. At both 
ese localities, the regularly bedded brown magnesian limestones 
5 overlaid by the irregularly bedded, ash colored rock already 
scribed. Tne regularly bedded layers present the usual litho- 
gical characters of the Niagara Limestone as it appears in 
orihem Illinois and Iowa, and according to the analysis of 
rot J. D. Whitney, (see Vol. i. Part 1, Geology of Iowa, p. 869 
id 870,) does not differ materially in its composition from that 
«k. The entire thickness of the beds exposed at Port Byron 
ad Ledare does not appear to greatly exceed a hundred feet. 
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We regard the correct determiDation of the geolo^cal horizon 
to which these beds belong as the more important, inasmuch as 
it greatly simplifies the geological structure of the state, leaving 
the following subdivisions of the Devonian and Silurian systems 
in regular order of sequence : 

( Black Slate. 
Devonian, • « • • -j Hamilton Limestone. 

( Oriskany SandstoAe. 

Niagara Limestone. 
Hudson River Shale. 
Silurian, • • < • ; •{ Galena and Trenton Limestone. 

St Peters Sandstone. 
Calciferous Sandstone. 

These beds appear wherever the proper horizon is exposed, at 
nearly every locality examined, except along the northern borders 
of the niinois Coalfield, where the upper members are wanting. 
No beds referable to the Primordial or Taconic series have yet 
been observed during our investigations in Dlinoia 

Springfield, niinoii. Not. 1861. 
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Art. VIL — The ChnUa ; by Lsonabd X Sanford, M.D. 

(Read before the Goimectieiit Academy of Arts and Sdeoees, December IStb, ISIL) 

SoMX writer has observed that " Africa every year produo^ 
some strange creature before not heard of| perad venture not ei* 
tant." In this spirit, many have contemplated the Qorilla Ape— 
an incredulity not to be wondered at, for it must be acknowledged 
that its antecedents and history are bad. Too often in the past^ 
has the world heard the crjr^ ' gorilla,' when there was no gorUla, 
and the public faith now is hardly equal to accepting the veri- 
table animal, though as an inducement to recognition, he pre- 
sents to us his verv Dones. But unfortunately, with this otherwise 
indubitable proof in 1846, came innumerable fictions which sft- 
tributed wonderful achievements and superhuman intellectual as 
well as physical power to the animal Those who were permit 
ted the vision, said the bones were bones, but of what creati 
who could telL — ^The conjectures on this question have ranj 
the newly arrived animal firom a specimen of monkey, up to \ 
Harris's Fre-Adamic Man. 

Gradually however, fiction has ^ven place to fact ; the change 
has been working through a penod of fifteen years, and now, 
we are in possession of the animal's zoolo^cal position and know 
him tolerably well, in temperament and habits. 

In the present article we propose to 'show him up' so fiir as 
the sources of information at our command will sufoce. 




Dr. L. J. Sanford on the CtoriUa. 49 

The natives of AMca have always regarded the gorilla with 
eeling of saperstitious dread. To some of them, he is a mjs- 
ioos demon. Those who believe in the transmigration of 
ilsy consider him as a oomponnd of man and brute — ^their ex- 
ination being, that at the aeath of a wicked man, his spirit en- 
ra the body of a lesser apne, which immediately becomes a go- 
la, and wnich, when so inhabited, can neither be killed nor 
nquered. Others see so much of human attributes about the 
imal that they acknowledge him as a kinsman, one however 

superior to themselves, that they dare not cultivate any inti- 
Acy or even acquaintance with him These, and so many other 
perstitions and traditions are believed in by the various numan 
ioes of Africa, that comparatively few among them, can know 
e g orilla as simply the immense ferocious ape that ne is. 

We have no means of knowing when this species was first 
cognized. The name Gorilla was applied to some animal of 
te ape kind, longer ago than the beginning of the Christian era, 
T, in the Periplua of the Carthaginian voyager Hanno, who was 
int to circumnavigate the African continent, in the sixth cen- 
iry before Christ as it is supposed, is the following passage: 
On the third day after our aeparture thence, having sailed by 
loee streams of fire, we arrived at a bav called the Southern 
[om ; at the bottom of which lay an island like the former, 
aving a lake, and in this lake another island, full of savage 
eople, the greater part of whom were women, whose bodies 
rere haiiy, and whom oar interpreters called Gorillad. Though 
re puTBued the men, we could not seize any of them ; but all 
Led fix>m us, escaping over the precipices, and defending them- 
dives willi stones. Three women were however taken; but 
hm attacked their conductors with their teeth and hands, and 
onud not be prevailed on to accompanv us. Having killed them, 
ire flayed them, and brought their skins with us to Carthage. 
KTe did not sail &rther on, our provisions failing us."^ Accord- 
ng to Pliny, these skins were placed in the temple of Juno, and 
te name gorillas was changed to gorgonea. Two of them yet re- 
mained in the temple at the time Carthage was taken by the Bo- 
rnana. '^Penetravit in eas (Gorgades Insulas) Hanno Psenorum 
imperator, prodiditque hirta feminarum corpora, viros pemicitate 
evasDsae, auarumque gorgonum cutes argumenti et mirac^ 
gnftia in Junonis templo posuit, spectatas usque ut Carthaginem 
captam.'^ 

fianno's gorilla, may have been the progenitor of the animal 
known at the present time by the same name, but this is improb- 
able unless the race has wonderfiilly improved in its later gen- 
erations, for, the gorilla with which we are acquainted is non- 

* Voyage of HanDO (Falconer's translation), page IS. 
▲m. Jous. Sex.— SsooivD ScBiBt, Vol. XXXin, No. 97.— Jan., 1862. 
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gregarious, and the males are not so cowardly and nngallaQt ai 
to forsake their females in time of peril, and again, even the 6* 
males could hardly be captured by hand alone. The above 
reference better applies, we think, to the Chimpanzee — an ape 
which is common on the banks of the Gambia and Congo riren. 
Purchas, in his "Pilgrims," published in London in 1628, recordi 
the adventures of the African traveller Andrew Battel, who 
had met with two species of apes — he quotes concerning them 
from Battel, in Part II of the work, p. 984, as follows, "The 
greatest of these two monsters is called (by the Portugoese) 
pongo in their langua^, and the lesser is called engeco. The 

Eongo is in all proportions like a man, for he is very tall, and 
ath a man's face, hollow eyed, with long haires upon his bix>w& 
His body is full of haire, but not very thicke, and it is of a dim- 
nish color. He differeth not from man but in his legs, fcHT thef 
have no calfe. He goeth alwaies upon his legs, and carrieth his 
hands clasped on the nape of his necke when he goeth upon 
the ground. They sleepe in trees^ and build shelter for the 
raine. They feed upon the firuit that thOT jBnd in the woodi^ 
and upon ants, for they eate no kind of flesh. They caniNt 
speake, and have no understanding more than a beaot The 
people of the countrie, when they travaile in the woods, make 
fires where they sleepe in the night, and in the morning, wheo 
they are gone, the pongos will come and seat about the fire till 
it goeth out, for they have no understandinK to lay the wood to- 
gether. Thev goe many together, and kiu many negroe that 
travaile in the wooda Many times they &11 upon elephanli 
which come to feed where they be, and so beat them with their 
clubbed fists and pieces of wood that they will runne roaring 
away from them. The pongos are never taken alive, becansB 
they are so strong ten men can not hold one of them ; but thej 
take many of their youn^ ones with poisoned arrowa Tto 
young pongo hangeth on his mother's belly with his hands ftst 
clasped about her, so that, when the country people kill any of 
the females, they take the young which bangs hai upon the 
mother. When they die among themselves, they cover the dead 
with great heapes of boughs and wood, which is conmionly found 
in the forests." 

This description savors considerably of the fabulous, for no 
species exists among all the apes we venture to asssert, making 
so near an approach to humanity as Battel's Pongo; — what that 
word means m the Mayomba dialect, we have been unable to 
ascertain ; but, in the report of him just quoted, we see more of 
the gorilla in what pongo t5, than in what he does. 

It is thought by many, that the ape referred to by T. E. Bow- 
ditch, in his account of a mission from Cape Coast Castle to 
Ashantee^ published in London in 1819, is tne gorilla ; but his 
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on is too meagre in details to admit of a decision ; the 
»iv^ever, by which he calls it, ingma^ suggests that animal, 
8 the Mpongwe name for the gorilla. In that part of 
: IV here he relates his visit to the Gaboon, he says : '^ The 
and most extraordinary subject of our conversation on 
listory was the ingena, an animal like the orang-oetang, 
h exceeding it in size, being five feet high, and four, 
e shoulders. Its paw was said to be even more dispro* 
1 than its breadth, and one blow of it to be fiital. It is 
imonly by them when they travel to Kaybe, lurking in 
to destroy passengers, and feeding principally on wild 
rhich abounds. Among other of their actions reported 
variation by men, women and children of the Mpon^e 
eka^ [Shekiani], is that of building a house in rude imi- 
- the natives, and sleeping outside on the roof of it"^ 
light cite numerous accounts of apes more or less anthro- 
iich have been seen in Africa in the earlier centuries of 
bnt they are all so vague as to render it impossible to 
[1 any instance, on a particular species; — we learn this 
om tnem however, that there were in A&ica, in the olden 
*es innumerable, and of many grades, from those of large 
Brer and intelligence, to diminutive monkeys that were 
lan liliputian. The tribes of men in the African wilds, 
surrounded by these animals and always aware of their 
3e, have learned but little concerning their peculiarities 
>it8 ; acknowledging them as rightfiu cohabitors of the 
% and hence possessing inalienable rights which should be 
3d, they have not ventured on much interference — not 
r purposes of investigation ; — and for the more ferocious 
sns, tney have entertained so profound a respect and 
u to be unwilling to incur any risks of danger for the 
' a better acquaintance. For reasons such as these, the 
IS have been slow in acquiring information about their 
ors, the apes, and that most formidable one, the gorilla, 
ive known scarcely at all, except by tradition. Their tra- 
acoord to him wonderful powers, and achievements ad 
; in story too he is perpetuated, and thus, many of the 
3luded inhabitants have come to regard the creature, either 
mi-god or demon, having no kindly purposes towards 
•in tact they imagine him to be their direst and most dan- 
enemy. 

en the gorilla stories were first divulged abroad, the 
of them was r^arded as an improbability ; but his ex- 
was placed beyond a doubt, before the world, in 1846. 
is the dose of that year, the Bev. J. Leighton Wilson, 
onary in the Gaboon region of Western ^rica, came in 

to Athantae, p. 440. 
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possession, accidentally, of the skull and some other ponioDS 
of the skeleton of a species of ape which he was conyinoed 
was unknown to zoologists. These remains he forwarded to the 
Society of Natural History at Boston, in whose proceedings 
they were subsequently described by Dr. Savage and ProfesBor 
Jeffiries Wyman. The new animal was found to belong to ths 
genus Troglodytes^ and these gentlemen proposed as his distiih 
guishing cognomen, qoriUcL W hether they thus named him on 
the supposition that he was the same species as seen by Hanno^ 
the ola Carthaginian navigator, we are not informed. 

The term Troglodytes (from vg^^^ a cavern, and dim^ to in- 
habit,) was fbrst applied to the apes by Linnaeus, we believe, and 
it now includes four varieties, viz: iThe chimpanzee {Troghd^ 
niger)^ the kooloo-kamba^ {Troglodytes koaloo-kamba)^ tiie xiahiego- 
mbouv^ {Troglodytes ccUviui) and the gorilla {Troglodytes gorim). 
The chimpanzee was ori^nally known as the mmu) sylvestris or 
Pi^m y, wnich name was given by Tyson in 1699. IdnnsBus calk 
it, in nis '' Systema NatursB," the JBomo-Troglodytes. It became 
more generally known, however, as the Simia Troglodytes^ fiom 
Blumenbach. The name it now bears. Troglodytes niger^ was giv- 
en in 1812, by Geoflfroy St Hilaire of Paria— It is proper to add 
here, that this naturalist makes a new genus for the gorilla, 
which he has named Gorilla, and has callra the only species of 
the genus thus named ngimi. All the above species inhaUt 
equatorial Africa. Besides them, six other varieties of tail-len 
apes are known to naturalists, viz ; two species of the orang* 
oetan {Simia ScUyrus) found in Borneo and Sumatra ; and fonr 
species of the gibbon {Hyldbaies\ including die siamaog, whidi 
are distributed through Java, Borneo, Sumatra, Malacca and 
Siam. 

Since 1847, at which time the gorilla was fedrly introduced to 
the world, our knowledge of him has been gradually increasiogi 
In 1863, Prof. Owen, of London, received m>m the Gaboon, a 
gorilla's carcass, in a cask of spirit, — ^it was in so imperfect a 
state of preservation however, that but little more than its slral* 
eton was available for examination ; the results, together widi 
such meagre accounts of the appearance and habits of the ani- 
mal as had been obtained from me natives, formed a very inte^ 
esting paper which Prof Owen subsequently published. With 
this memoir, the subject rested until Uie latter part of the year 
1859, when the enterprising American traveller, Paul B. Da- 
Chaillu, returned to this country, bringing a full collection of 
gorilla skeletons and stuflfed carcasses, which he had obtained 
during his four years exploration tour in equatorial Afiica. Mr. 
DuChaillu claims to be the first white man who has seen the go- 
rilla and studied its habits, in its native jungles; the &cts are 

* EooWo, the Bound which it utten, and Kamba, a native woid ahmiMns (• 
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recorded in an interesting way in his published volume.* We 
shall take the liberty of using some or the author's statements, 
in a report of the animal, which we now undertake. 

In its size, the iiilly developed gorilla is the largest anthropoid 
tupe known — ^it varies though, in this particular, as much as does 
man ; the range, among adult males, is said by DuGhaillu to be 
fix>ni five feet two inches, to six feet two inches. One specimen, 
whose proportions are given, measured in length, five feet nine 
inches ; the chest had a circumference of sixty-two inches, and 
the arms extended, spanned nine feetf 

The bones comprising the skeleton, are massive, and they pos- 
sess a greater density of structure than in animals generallv. In 
number, position, and form, they approach human bones closely, 
and when articulated in the skeleton, are quite suggestive of 
that higher animal For convenience of description and com- 
parison, the skeleton may be divided into 1. The vertebral col- 
umn, or central axis. 2. The head and face, or superior develop- 
ment of the central axis. 3. The thoracic arch and upper ex- 
tremities. 4. The pelvic arch and lower extremities. 

The number of pieces in the vertebral column, both in man 
and the gorilla, is twenty-four, and in their division into classes 
they correspond, except in the dorsal and lumbar regions ; to 
the former, the ribs are attached, and there are twelve, thirteen 
or fourteen, in that series, according as there are twelve or more 

Eairs of ribs. In the processes of the several vertebrae, there is 
tUe to contrast; the cervical group departs most, from that of 
man. The vertebral column however, is jGstr from being conform- 
able : In man it presents three, opposite curvatures, which are 
compensating. In all the apes, there is a single curvature in the 
form of a bow, which, acting like a spring, protects the animals 
from sudden shocks in leaping, or running on all fours; the same 
purpose is answered in man, by a combination of curvatures, 
which the better adapts him to maintain the upright posture. 
Moreover, out of deference to position in walking, is doubtless 
owing the difierence which exists in the place of connection of 
the head with the vertebral column. In the gorilla, the articu- 
lating point is so far back on the base of the skull, that the ani- 
mal could not well support his head if standing erect — the labor 
of doing it would maxe him conversant with a most intractable 
ailment — ^headache. 

In the conformation of the skull, a great difference is apparent 
between all the apes and man. In the latter, the bones of the 
face are arranged perpendicularly, or nearly so, under those of 
the cranium. So that the facial angle (the angle formed between 

* Adventures in Equatorial Africa by Paul B. DuCbailla — pablished by Harper 
ndBroa. N. T. 1801. 

t For the dimenflions of the gorilla as gLren by Dr. Gray, see this Journal, toL 
um, p. 437. 
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a line drawn from the projecting part of the forehead to the is- : 
cisor teeth of the upper jaw, and another, drawn horizontiUj i 
backwards from the jaw to the opening into the ear), is lain ; 
measuring 76° or more ; while in the apes, as in all brutes, ue : 
facial bones retreat anteriorly from the perpendicular, from the • 
forehead towards the chin — ^giving a comparatively small angle, r 

This bestial characteristic is not very prominent in the quad- ^ 
rumana ; in the gorilla, we should say that the slant of its &oe : 
is such that the entire outline of the skull, viewed laterally, would . 
very nearly represent a rhomb. 

The gonlla has not many manlike features about its skull: 
The anterior part, or face, is quite large ; the cranium^ or head , 
proper, comparatively small ; — and the two are separated by im- . 
mense supra-orbital ndees, which deprive the animal almort en- . 
tirely, of a forehead : The cranium is also terminated with equal '^ 
abruptness behind — the occipital bone making nearly a right an- , 
gle, at its junction with the parietal. The cranium is still rarther . 
peculiar, in the male, in possessing a large bonv crest upon the ;^ 
exterior, which extends its whole length fuong l£e median line— - 
it is formed by the union of the parietal bones with each other. ^ 
The lower jaw, is shaped much like man's; but in size, it k : 
another thing altogether. The difference in this particular is ^ 
indicated by a comparison of weights, which the writer made of , 
two adults skulls, of man and the male gorilla, in his possession. '^ 
The skulls— lower jaw not included — weighed the same, within ^ 
a fraction of an ounce, (viz., 18 oz's.); while the jaws weighed, ' 
— the gorilla's, ten ounces, — man's, two and a half ounces. ^ 

The teeth again, are analogous. Their number we believe is ] 
the same in all the anthropoid apes, with that in the human spe- ] 
cies ; but the gorilla has the advantage over all, in respect to size ^ 
and strength. They are of exceeding hardness and whiteness, 
and are firmly implanted by long fangs. The molar teeth, or 
grinders, are probably more suljfiervient to crushing food, than 
comminuting it, — the articulation of the lower jaw with the tern- 
poral bone not favoring so free a lateral motion, as the grinding 
process requires. Correspondent with this massive organ, are 
the muscles which move it : The temporal takes origin from the 
entire side of the head as high up as the median line ; the mat 
seter and pterygoid muscles also, are large and powerful. 

The skull of the gorilla, as we have seen, differs widely firom 
that of the human species ; so are there many points of contrast 
between it, and those of other apes. In cranial capacity, all these 
animals are far below man, and when comparea among them- 
selves, ttvo certainly, the chimpanzee and kooloo>kamba, have a 
larger brain cavity than the gorilla, — consequently, if mental de- 
velopment has any relation to the amount of brains possessed, 
they would take rank above him. The bony crest which sur- 
mounts the cranium of the male gorilla, is another non-human 
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notient, and it places the possessor retrograde among his 
aers, for they are without it, excepting only the orang-oetan. 
I qaadrumana generally, the top of the head is regularly 
and smooth. Again, in the gorilla, the face is not so broad 
portion to length, as in the kooloo-kamba. In this species, 
eculiar development of the cheek {malar) bones, gives a 
breadth to the face, and this, in conjunction with a more 
letrical nose and mouth, enables the animal to wear a coun- 
ce which is strangely human. A plump-fSsused member of 
mas homo, with a convict crop of hair, a slight forehead, 
sheek bones, fiat nose, wide mouth and a moderate supply 
liskers, may have the satisfaction of knowing that, in so 
5 impersonates an African kooloo-kamba. 
the gorilla, the orbital cavities are larger, and nearer to- 
r, than in the chimpanzee ; his nose too, is compressed, and 
31WS are more projecting, and quadrate in outline. These 
iarities make up an expression of countenance more beastly 
savage, than any of his fellows could otbei ; they give to 
ioe a decidedly carnivorous look, to which, among the apes, 
rang-oetan makes the nearest approach — though he is amia- 
i the comparison. It is due tne ^rilla however, to state, 
irhen young, he has not so markedly these brutish features ; 
fter the inmntile period is passed, the face undergoes a won- 
1 metamorphosis which brings them out In infiuicy, his 
, and that of the chimpanzee and its allies, have most of 
A resemblances ; and at this period, like all babies, they 
iarcely distinguishable from each other, 
leaving the skull, we may remark, that if the ape class of 
lammalia were ranked according to the approach which their 
3 make to the human standaro^ several species would take 
dence of the gorilla. 

1 extraordinary feature in the skeleton of the troglodytes, 
>ne which is almost ^neric, is the great length of the anterior 
fiitiee <u compared with the posterior. In the human species, 
>wer limb is the longest, by an inch or two. In the kanm- 
ind other animals whose mode of progression is largely by 
tg, the lower extremities very much exceed in length the 
r; while in quadrupeds generally, the locomotive organs 
spend very nearly with each other, both in length and size, 
inns are most extensive in apes and monkeys, for the rea- 
bat these creatures lead, chieny, an arboreal life, and so they 
re greater leneth and strength in that member. The lon- 
urms are found in the siamang (the highest of the gibbons) 
rrang-oetan, in whom they reach the ground, when the ani- 
stand erect The chimpanzee, erect, reaches a little below 
nee, and the gorilla, a little above it he therefore comes near- 
> man, whose reach is to the middle of the thigh, — and oon- 
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siderably near it is too, if their arms, in the measurement from 
shoulder to hand, be compared. If judged of bj the positioii 
at the side, there is a greater discrepancy, for the reason that its 
much shorter thigh, brings the hana to a lower level in the gp- 
rilla : Also it has affinity with the human arm in another parbo- 
ular, for the arm bone {humerus)^ sustains to those of the tan 
arm {radius and ulna)^ the relative proportions of these boxMB 
in man. In both, the fore arm is shorter than the arm; in apa 
generally, it is as long, or longer. The humerus, in the gorilla, 
IS longer than the same bone in the chimpanzee ; yet in the latter, 
the anterior extremity is the longest, on account of its more ex- 
tended fore arm. 

The motions of pronation aud supina^n are performed veij 
readily and perfectly in the gorilla, we think, judging from the 
character of the elbow articulation, and the muscles which sub- 
serve those movements. 

The gorilla's AancJ exalts him in the quadrumanous series; the - 
siamang is his only competitor in an approach to the human - 
hand ; theirs represents it almost, on a more elongated scale.* 
In most of the apes, this member is little better than a paw, in 
consequence of the great length and narrowness of the wum^ md ' 
ths length of the fingers with the comparative shortness and hackwari ' 
position of the thumb. The thumb it is, chiefly, which impresM 
perfection on the hand of man : Its articulation with the wristii 
such as to permit great range and freedom of motion ; it may be 
brought in apposition with any of the fingers, thus qoali^mg - 
the hand for the most delicate manipulations. The bone whica - 
unites the thumb to the carpus (wrist), is the os-trapexium ; iti - 
surface for the articulation is, in man, the gorilla and siamang, a 
rounded, but not deep concavity. In other species, it is so deep ■< 
and angular, that the head of the metacarpal (thumb) bone, v 
more fixed, and its motions restrained. 

The entire number of carpal bones in man, the gorilla^ and 
chimpanzee, is eight; the orang-cetan, gibbons, and most of the - 
lower monkeys, have nine. 

The bones uniting the anterior extremity with the body, are 
the scapula (shoulder-blade bone) and clavicle (collar bone). The 
former, is broader in the gorilla than in the chimpanzee, and 
comes nearer to the proportions of that bone in man. But in 
the clavicle there is a yet greater similarity, both in form and 

* DaOhaillu giyes the following meaBarementa of the hand and foot of a larp 
female gorilla, viz : length of the hand, 7^ inches ; length of the foot from the biff 
comprising the heel, 8^ mches ; round of hand above the thnmb, 9^ iDcfaes; do. da 
under the thumb, 9 inches. Length of thg fingern; thumb, 1} inches; first finger, 
4 inches ; second do^ 4^ inches ; third do., 8| inches ; fourth do., 8^ inches. Circwi- 
ference of thf fingers ; thumb, 2^ inches ; first finger, Sj inches ; second do., 4 inches; 
third do., 3 ^^ mches; fourth do., 8 inches. Circumference of the toet; thumb, H 
inches ; first finger, 2f inches ; second do., 2^ inches ; third da, 24 incfaflt ; fouth 
do., If inches. See DuChaillu's *' Adyentures," <&&, p. 801. 
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se. This bone, as its name imports, is a key or brace to the 
:oulder, and in this function it is very important in all dimlh 
g or flj/ing animals. In those not thus addicted, it is more 
idiznentarj, and in those where the anterior extremitjr is em- 
lojed merely as an instrument of progressive motion on a plane 
irfiK^e, it is entirely wanting. 
The pdvia (basinf in the gorilla, is decidedly anthropoid. In 

other ape do tne iliac (hip) bones bend forward enough to 
rodace a pelvic concavity. Their apish characteristics, are, 
reat length, straightness, and narrowness in proportion to length. 
he tuberosities of the iachia are broad, thick, and curved out- 
mrds ; the pubic bones are broad and deep, but flattened from 
efore backwards. The whole pelvis is placed more in a line 
ith the spine than in man, ana the sacrum and coccyx which 
omplete it behind, have a much less concavitv. Moreover, the 
iameters of its superior aperture, are below the average in the 
.aman subject In all these points the gorilla deviates Srom man 
iss than any of his allies. 

The posierior extremities of the gorilla, are characteristically 
bort ; in this feature they seem to outdo all other nether limM 
mong the quadrumana. The relative length of the thigh, to 
M leg, is about the same as in man; in both, the thigh is Ion* 
est by about tux) inches (average). In the other apes we have 
een comparing, the two divisions of the posterior extremity 
reserve a corresponding relationship— and in conjunction, they 
lake a longer limb than the gorilla^ without an exception the 
rriter thinks, among the larger species. In man, the lower ex- 
[emity tapers gxtulually, and gracefully, from the groin to the 
x>t^ In the gorilla, the large muscles which invest the thigh 
one give to wat part a S€[uare and massive form, while the leg 

1 so devoid of them, that it has no calf, and hence no volume or 
ymmetry. Plainly it is of little account to its owner for walk* 
Dg in the erect position, and we should apprehend his downfall, 
rven if he attempted to maintain it at rest, very long. Accord- 
Qg to Professor Owen, the gluUxi muscles, which form the but- 
ock, and lift and rotate outward the thigh in walking, are most 
Leveloped, in a quadrumanous series, in the gorilla. But this 
loes not prove him any more a biped. We think with Mr. B. G. 
ff'ilder,* of Boston, that the form and direction of the glutsdi, in 
ipee^ is more £stvorable to leaping, than continuous walking. 

Nor does the structure and articulation of the foot^ favor 
pedal locomotion. The foot is not sufficiently plantigrade to 
illow it, and a yet greater interference lies in the position of 
di^ffreat toe. By position, this member, in the chimpanzee and 
pmUa, is a true thumb, being situated posteriorly and inferi- 

* GootiibiitioBt to the ComjMmtive MToio|nr of Um ChimpaiiiM bj B. O. 
ndM', p. S71. From Proeeed. Boat. Soc. Nat Bjst., April 17, 1861. 
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orly to the other toes — aooordiog to Owen it direi^ges from therai 
in the latter animal, at an angle of 60^ from the axis of tbe 
foot; hence the feet are well adapted to grasping and climb- 
ing. The small size of the foot, and its articulation with the 
leg at the expense of the heel in the apes, excepting only the 
gorilla, present other hindrances to upright walking. Tm go- 
rilla has a well formed heel, and a foot so large that it exoeedi 
the hand in size, — herein, be obtains another numan obaraete^ 
istic. The contrary relationship between the two organs^ sub- 
sists in other apes. 

For the varioas reasons above set forth, we now aasert^ witboat 
hesitation, that the mode of progression in the anthropoid 
apes, the gorilla included, is on all fours; they may assume tt 
will, in the case of many species, an upright posture, and eren 
maybe able in some instances, to maintain it a short time in 
walking or rather waddling, but their true method of locomotion 
is quadrupedal. 

The anthropoid apes take rank in relation to man, according; 
to the degree of approach of their skeletons to his. By this en- 
terion the gorilla nas a high, perhaps the highest position. His 
skull as we have seen, has fewer human resemblances than tbose 
of some other species, but in the rest of his bony framework ha 
stands much nearer the archetype. A comparison of the entirs 
skeleton, among the series, leaves us in some doubt as to tbe ex- 
act place he should occupy. Professors Wyman and St Hilaiia 
put the chimpanzee first, and the gorilla second ; while Prof Owen 
states, that tne tailless quadrumana recede from the human type^ 
in the following order : viz., gorilla, chimpanzee, orang-catan, 
gibbon. 

The muscular system of the apes, throughout its entire strac- 
ture and arrangement, conforms very closely to that of man. So 
also the structure and form of the lungs and heart, and the dis- 
tribution of the blood vessels and rurves^ are all but identical with 
the corresponding oi^ns in man. But the brain^ though having 
the elliptic form of its human congener, differs from it consid- 
erably in size* and points of structure. In bulk, and in the 
number and size of its convolutions, the discrepancy is great 
The cerebellum^ relatively to the cerebrum^ is larger than in man. 
This disparity of size, consequent upon the larger cerebellum, is 
a characteristic of the brute creation, and it increases up to a 
certain limit, as we recede from man in a descending series. It 
is indicative of excessive animalism, or rather of a preponderance 
of the purely animal functions. 

* The weight of brain, in a fuU ffrown goriUa, it from 10 ounces to 12 oodcm, 
•troj: in tbe chimpansee and kooloo-kamba, it ii somewhat greater than this. In 
the fuU grown negro, it ranges from 8 poonds 1 oonce, to Z pounds 9 ounces 4 dranub 
troy. 
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"he brain of anthropoid apes is distinguished from that (^ 
tr brutes, in possessing a process of structure known as the 
weampus minor — this is a minute, nipple shaped, body, 
ch is found in the posterior cornu or born of each latfrcU 
\ largest cavities of tne brain) ventricle. Its existence in the 
ii to the exclusion of all other animals except man (for this, 
&kT ma known, is a fiM^t), is the more remarkable, inasmuch 
he posterior lobes of the brain, which contain the comua^ are 
f inconsiderably developed in them. 

n the circle of their functions, and in the phenomena of pe* 
iicity, the apes^ again, make a close approach to the human 



?he dissections which have been made of the ^rilla's carcass, 
w an identity almost^ in character and relations of the soft 
ta, with those of the other species of the IVoglodytes. 
?he skin of the gorilla, in the voung as well as in the adult, is 
jet black color, and is very thick and firm. The skin of the 
lale, is generally darker than that of the male. Black, with few 
eptioDs, appears to be the skin-color of apes, though some do 
obtain it till after the period of adolescence. The face of 
chimpanzee, when young, is yellow, while that of the young 
iiego*mbouv^, is astonishingly white. The skin of each is 
thed all over with hair, which also is black or gray. The 
r of a fully grown, but not aged gorilla, is said to be of iron* 
y color — the black hair is intermixed with gray, an4 so 
sed, as to produce this particular shade. The longest and 
-kest hair — sometimes over two inches long — is on tne ante- 
r extremitv ; from the shoulder to the elbow, it grows down- 
rds; on the forearm, upwards. The back of the hand is 
ry to the division of the fin^rs, which have a more downy 
iting. The posterior extremities, likewise, are covered with 
irse hair, which is thickly set, except upon the toes. 
rhe gorilla, in general configuration, is quite like the apes, 
t his larger size, and more compact organization, deprive 
n of their agility of motion — and so, by good right, of their 
ne. In motion and manner, he must be an awkward and un- 
nly ape. He is accomplished, however, by possessing great 
eogth — in this particular, as also in ferocity oi disposition, we 
loeive him to be something terrible. His physique^ judged of 
man's, is graceless and shaoby in the extreme; in the conipa- 
on, we are justified in characterizing him, as Buffon has done 
I sloth, *' a bungled composition of nature.'' 
The gorilla is supposed to have originated in Africa — at any 
c he makes his abode in the equatorial belt, of that continent, 
wording to DuChaillu, his range of migration is between 
north, and 8^ south latitude, and as far into the interior. 
Captain Barton's Lake Tanganyika. Over this region of 
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oonntry the animal holds undiaputed sway ; not even the de- 

{)hant and lion are competitors with him there ; they and all 
esser beasts, flee before him. The adolt male gorilla has no 
sense of fear ; he runs from no enemy, and is not the as^ressor, 
usually, in an encounter. When the hunter comes in ms way, 
he rises erect and opens wide upon him his fiendish eyes, giTinto 
utterance at the same time, to aeafeningand protracted roan m 
warning ; and by way of bidding defiance, he distributee upon his 
massive drumlike chest, blows, whose vibration can be heard, it 
is said, '' at least a mile o£El"(l) K the hunter then makes no re- 
treat, the brute advances towards him, repeating as he movei^ 
the terrific roar and thumps. The right shooting distance is six 
or eight yards. If a ball takes effect in the head or chesty the 
animal mils and dies quickly, — for, like man, he has not a strong 
tenacity of life. If the hunter misses the mark, woe be to him, 
for the alternative is, to kill or be killed ; before he can reload, 
the beast is upon him, and one blow of his large fist, suffices to 
crush in the unfortunate man's skull, or firightfully lacerate his 
trunk^ The female gorilla is not thus fearless and courageoos; 
she seeks to escape when pursued, unless the safety of her young 
is imperilled; for them, it is said, she will resist, even onto 
death* 

The roar of the male gorilla to which we have referred, is de* 
scribed by DuChaillu, as the most singular and awful noin 
hea^ in the African forest, he says, " it li^gins with a sharp barkf 
like an angry dog, then glides into a deep bass rtMj which lit* 
erally and closely resembles the roll of distant thunder along the 
sky, for which I have sometimes been tempted to take it^ where 
I did not see the animal. So deep is it that it seems to proceed 
less firom the mouth and throat, tnan from the deep chest and 
vast paunch." 

In his diet, the gorilla is reported as being a strict vqje* 
tarian. If this is true, we must regard his canine teeth ai 
rudimentary tusks, and as such, usefiu either for purposes of 



* Tbii statement coDcerniDg the way io which the gorilla attacks his foe, is mtds 
on the authority of Mr. DuChaillo. We qaestioo its autheoticitjr however, for Ihs 
reason that the gorilUi having naiU instead of elatet at the extremities of (he fiqg«i% 
would hardly be able to make an eztenrire laotrated wound with his handsw On tUi 
ground Mr. Charles Waterton denies that the animal is at all pugilistic ia an eoeouii' 
ter. Mr. Waterton says, in the London AthensMmi far Oct 19th, 1S61, '* Let mere* 
mark here (notwithstanding what anatomists may teadi to the oontrair), that tht 
gorilla and erery other ape have received their long and brawny forelege, fio< ibr 
offenaive or defensive measures, but solely, like the sloth, to enable them to pass fran 
branch to branch with a rapidity like uuto that of an arrow from the hunter*8 bow, 
— their hinder legs acting as mere props in the transit Anatomists ought to know 
that the gorilla, l^ing an ape, has non retractile clavi ; to that it never atiaeh iM 
foe, or defefidt itself, with the forefeet, but invariably with the mouth. Wherefort, I 
condemn unhesitatingly Mr. DuChaillu's description of a gorilla giving the nsgra 
a * tremendous blow with its immense open paw.' " (See the aarratlve cited on [i 
SZ of this Journal). 
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tension, or as weapons of offense. DuCbailln states that his 
rite diet consists o£ "the wild sugar cane; pine apple 
es ; certain berries which grow close to the ground ; the pith 
ome trees, and a kind of nut with a very hard shell." 
1 fbod seems quite insufficient for so large and powerful an 
oal, — ^most vegetable iboci, as compared with animal, con- 
ing a comparatiyely small proportion of nutritive substance. 
lis kind suffices, he must, like herbivorous animals ffenerally, 
lire to spend a great oeal of time in feeding. His large 
Dcli or stomach is much like theirs, and is pecuharly adapted 
be digestion of vegetable aliment. 

lie gorilla, in his mode of life, is said to be a restless and 
ladic creature, not remaining stationary, long, in any locality, 
roaming about in many forests ; this is not improbable, for 
oderate region of country would not supply him with a suf- 
aic^ of food for a very Ions time. 

[e 18 9ion-9i«7artou«— only the members of the same family 
and move together. DuChaillu met, and heard of, no excep- 
8 to this ; he tells us also, that they are usually found in 
k and gloomy places, preferring the jungles to open woods, 
night the young animals lodge in trees, while the old ones 
p and keep guaid near by, below. 

t is not yet known whether the gorilla is tameable. DuChaillu 
^nvinced that it is not, but we think he decides the question 
.nsofficient evidence. His observations with reference to this 
it were limited to three young animals, — ^the first of which 
rived his capture but about a month, the second lived only 
» days, and the third, died on the tenth day. He says con- 
ling them, " no treatment of mine, kind or harsh, subdued 
young monsters from their first ana lasting ferocity and ma- 
;ity." To the sin of untameability they added the vice of 
ichery, and so lon^ as they lived, these httle brutes requited 
their master's kind efforts, with obstinacy and rebellion. 
tut Mr. DuChaillu's declaration that the gorilla is untameable, 
ishes, if the following biography of a young animal is true. — 
I extract it from a letter by K d. Walxer, which is published 
he London Athenaeum for Sept. 2l8t, 1861. — Mr. Walker is 
proprietor of a mercantile agency located near the Gaboon, 
*estem Africa, — ^he says, "The statement of the untameabil- 
of the young of the gorilla, is untrue. In proof whereof, 
me ask Mr. DuChaillu, whose memory, usually so very good^ 
008 to have fisuled him signally in this particular instance, if 
has forgotten the young female gorilla, of from two to three 
IB of age, called Seraphine, which lived at my factory for 
r months in 1869, and which he repeatedly saw there 7 I 
srt, without fear of contradiction by Mr. DuChaillu or any other 
son (and I could name scores of Europeans who saw it), that 
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this animal was perfecUv tame, docile and tractable, — bi mon 
so, indeed, than many xfegro children of the same age. Not 
only was she on perfectly good terms with all grown up peopk 
in and about the factory, but was exceedingly attached to ner 
keeper Curtis, whom she could not bear to be out of her sigliti 
but regularly accompanied him about the fiuitorj and in nil 
walks m the town and neighborhood. She was familiar and 
quiet with myself and clerks, and was only displeased whca 
children approached her ; and for these she seemed to have, ia 
common with most large apes and monkeys, a very great dislika 
She was seldom tied up, and even then only by a very small 
cord, which she could easily have broken or cut with her teeth 
had she felt so inclined. She allowed herself to be dothei 
seeming to like it ; and actually went to breakfast with a friena 
of mine^ Mr. Barbotin, commandant of the steam transport, le Bt^ 
naudin ; upon which occasion she conducted herself to the admi- 
ration of everybody. When at times put on the table, or amongrt 
vessels of glass or earthen ware, she was most careful not to 
break anything. She finally died from dysentery and chagrin,— 
the latter caused by her keeper being prevented by his other oo* 
cupations from paying her so much attention as she had been in 
the habit of receiving." 

We think Mr. Walker's young animal must have been more 
docile than the average of her species, for it is certain, that as a 
race, gorillas are, in very constitution, stubborn and rebellioitfL 
But if the animals were taken young, and properly cared for and 
kindly treated for a term of months or years, we see not why 
their native ferocity of disposition should not be subdued,— 
kindness and patience are able to conquer almost any animal 

Concerning DuChaillu's experiments, we are convinced that 
they were insufficient to warrant any conclusions. 

We close this article with an extract or two from DuChaillu'i 
work, which illustrate the romance and the danger of ^rilla hunt* 
ing. The author describes, in the following graphic style, hii 
first meeting with an old male, and the results : 

^^ Suddenly Miengai (a native guide) uttered a little cluck with hit 
tongue, which is the native^s way of showing that something ia atirriDg; 
and that a sharp look-uut is necessary. And presently I noticed, ahed 
of us seemingly, a noise as of some one breaking down brancbca or 
twigs of trees. This was the gorilla, I knew at once, by the eager and 
satisfied looks of tlie men. 1 n(*y looked once more carefully at their 
guns, to see if by any chance the powder had fallen out of the pans; I 
also examined mine, to make sure that all was right; and then we 
marched on cautiously. 

**The singular noiso of the breaking of tree branches continued. We 
walked with the greatest care, making no noise at all. The counteDanca 
of the men showed that they thought themaeWea engaged in a very le* 
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tkms nndertakiiiff ; but we pitahed on, until finally we thought we saw 
throogh the thick wooda tne moving of the branchea and small treea 
which the great beast was tearing down, probably to get from them the 
berries and fruits he lives on. Suddenly, as we were yet creeping along, 
in a silence which made a heavy breath seem loud and distinct, the 
woods were at once filled with the tremendous barking roar of the 
gorilla. 

**TheD the nnderbrush swayed rapidly just ahead, and presently before 
us stood an immense male gorilla. He had gone through the junfffe on 
his all-fours ; but when he saw our party he erected himself and looked 
us boldly in the fiuM. He stood about a dozen yards from us, and was a 
right I Uiink never to forget Nearly six feet high (he proved four inches 
shorter), with immense body, hug^e chest, and great muscular arms, with 
fiercely glaring large deep gray eyes, and a hellish expression of fiu^e, 
whidi seemed to me like some nightmare vision : thus stood before us 
this king of the African forests. 

^ He was not afraid oi us. He stood there, and beat his breast with 
his huge fists till it resounded like an immense bass-drum, which is their 
mode of offering defiance ; meantime giving vent to roar after roar. 

** His eyes began to flash fiercer fire as we stood motionless on the de* 
fensive, and the crest of short hair which stands on his forehead began 
to twitch rapidly up and down, while his powerful fangs were shown as 
he again sent forth a thunderous roar. And now truly he reroiuded me 
of nothing but some hellish dream creature — a being of that hideous or- 
der, half man half beast, which we find pictured by old artists in some 
representations of the infernal regions. He advanced a few steps — then 
stopped to utter that hideous roar again — advanced again, and finally 
stopped when at a distance of about six yards from us. And here, as he 
beffan another of his roars and beating his breast in rage, we fired and 
killed him. 

** With a groan which had something terribly human in it, and yet 
was full of brutishnees, it fell forward on its fiice. The body shook con- 
vulsively for a few minutes, the limbs moved about in a struggling way, 
and then all was quiet — death had done its work, and I had leisure to 
examine the huge body. It proved to be five feet eight inches high, and 
the muscular development of the arms and breast showed what immense 
strength it had possessed.*** 

HairiDg heard how Mr. DuCbaillu killed gorillas, let us learn 
how a huge specimen killed one of his men, — he and his aids 
came upon one of the party, wounded on the ground — he thus 
deaeribes the encounter. 

^ Our Kttle party separated, as is the custom, to stalk the wood in va- 
rious directions. Oambo and I kept together. One brave fellow went 
off alone jn a direction where he tnought he could find a gorilla, tb^ 
other three took another course. 

* We had been about an hour separated when Gambo and I heard a 
gun fired bat a little way from us, and presently another. We were al- 

* Adventures la Squalorial Africa, p. 98* 
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ready on our way to the spot where we hoped to see a gorilU alaiii, wh€B 
the forest began to resound with the most terrific roan. Gkimbo seiied 
my arms in great agitation, and we hurried on, both filled with a dread- 
ful and sickening fear. We had not gone far when our wont &an wen 
realized. The poor brave fellow who had gone off alone was lying oa 
the ffround in a pool of his own blood, and I thought at fint quite £sd. 
His bowels were protruding through the lacerated abdomen* Beside Yam 
lay his gun. The stock was broken, and the barrel was bent and fiat- 
tened. It bore plainly the marks of the gorilla's teeth. 

*^ We picked him up, and I dressed his wounds as well as I coald with 
raffs torn from my clothes. When I had given him a little brandy to 
dnnk he came to himself, and was able, but with great difficulty, Is 
speak. He said that he had met the gorilla suddenly and &oe to Ae^ 
and that it had not attempted to escape. It was, he said, m huge nak^ 
and seemed very savage. It was in a very gloomy part of the wood, 
and the darkness, I suppose, made him miss. He said he took good 
aim, and fired when the beast was only about eight yards ofil The hall 
merely wounded it in the side. It at once began beating its breasts^ and 
with the greatest rage advanced upon him. 

^ To run away was impossible. He would have been caught in the 
jungle before he had gone a dozen steps. 

'* He stood his ground, and as auickly as he could reloaded hia gun. 
Just as he raised it to fire, the gorilla dashed it out of hia hands, the goa 
going off in the fall, and then in an instant, and with a terrible roar, the 
animal gave him a tremendous blow with its immense open paw, {ii{^t> 
fiilly lacerating the abdomen, and with this single blow laying biire part 
of the intestines. As he sank, bleeding, to the ground, the monster aeiaed 
the gpm, and the poor hunter thought he would have his brains dashed 
dtit with it But the gorilla seemed to have looked upon this also as aa 
enemy, and in his rage flattened the barrel between his strongjawa. 

'* When we came upon the ground the gorilla was gone. This is their 
mode when attacked — to strike one or two blows, and then leave the vio- 
tims of their rage on the ground and go off into the woods."* 

Our traveler's negro associates seem to have exhibited less 
courage in the presence of live gorillas, than he did. Unleas 
the game was a young animal, or a solitary female, thej were loth 
to encounter it. 

To kill an adult male, is regarded as a ^reat achievement 
among the natives, " it gives the hunter a life long reputation 
for coura^ and enterprise, even among the bravest of the negto 
tribes." Mr. DuChaillu states, that " the hunters are their most 
valued men. A brave and fortunate one is admired by all the 
women; loved — almost worshiped — ^by his wives; ana enjoys 
manjr privileges among his fellow villagers. But his proudest 
time is when lie has killed an elephant or a gorilla and oiled the 
village with meat. Then he may do almost what he pleases." 

Ktw HsTSo, Dec. 1861. 

•IbkL»pbSiS. 
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Abt. VJil. — On the investigcUton of Mxcroscopic forms by means 
ef ihe Images which theyjfumtsh of external oh'ecta, unth some 
praeHcal applications ; by Prof. 0. N. Rood of Troy, N. Y. 

It would hardly occur to a physicist, who was requested to 
determine whether a certain disc of glass was a convex or a 
ooooaye lens of slight curvature, to attempt a solution of the 
question by glancing along the two sides ; on the other hand, 
u^lecting even to Took at the glass, he would at once bestow 
his undivided attention upon the images of external objects 
formed by it, and thus with ease and certainty decide upon the 
naturOi d^ree, and regularity of its curvature. 

The simple idea here enunciated seems hardly to have been 
applied to the study of microscopic forms, though from some 
experiments lately made in this direction, I am firmly con- 
vinced that this method of determination is destined hereafter to 
play a most important part in microscopic observation. To the 
microBcc^ist it will prove as powerful a means of investigation 
as it now is in the hands of the optician. 

The most convenient and effective mode of proceeding in this 
case which has occurred to me is the following : the microscope 
is brought into a horizontal position, the mirror removed, and tne 
illumination supplied by a candle or lamp placed in the axis (^ 
Uie compound body at a distance of not more than three inches 
from the stage. If now a small sphere of glass be properly sup- 
ported on the stage, it forms behind itself a very minute inverted 
unage of the flame of the candle : upon drawing back the com- 
pound body slightly this image comes into focus and is seen of 
course in an erect position. When a rod of ^■^ih of an inch in 
thickness is moved up and down between the flame and the glob- 
ule, an ima^ of it is seen in the microscope with great distmct- 
neM, and it is observed that the motion of this image follows in 
all respects the motion of the hand. Upon replacing the sphere 
by a minute concave lens, as an air bubole in water, the reverse 
takes place ; to gain distinct vision of the flame it becomes neces- 
sary to move the compound body within the focus, the image of 
the flame is seen to be inverted, and what is practically more im- 
portant, the motion of the rod seems reversed. It will happen 
very ^nerally in applying this method that the image oi the 
flame is not sufficiently perfect to decide whether it is erect or 
inverted : the motion of the rod then furnishes us with a certain 
means of deciding this point : if its motion is natural the image 
is erect and the curvature convex, &c. After some practice it 
becomes easy to obtain the best focal adjustment for distinct 
vision of the rod, and in extreme cases wheVtAiJnMp u very 
badly defined the focal adjustment is beit ^gJHHfkfc?^ ^ 

Am. Joub. Sol-^bcoxd Sbbim, Vol. XXXIII, 
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in gentle motion. I now adduce one or two applications of dui f 
method. 



Examination of the nature of the nuxrkinge on the 

Triceratium^ Ac. 

It is well known among microscopists that the controvenj re- 
garding the nature of the marking on these shells, after being 
carried on for several years with spirit cannot even yet be oon- 
sidered as settled, one party contending that the areolae are de- 
pressions, while their antagonists see them as elevations. Com* 
pare Carpenter on the Microscope, page 280, American edidoit 

Fine specimens of these shells mounted in water were exam* 
ined by a power of from 600 to 800 diameters ; on moYing the 
compound body within the focus, each hexagon was found to 
contain a small distinct image of the flame, the motion of the 
rod showed that the images were inverted, and consequently 
formed by concave lenses. As the index of the refiaotion of 
water is much less than that of silica, its effect is merely to 
diminish the action of the curved surfaces, but in no case lo re- 
verse it These shells were now mounted in Canada balsam and 
observed. As the index of refraction of the balsam is some- 
what greater than that of silica, it was to be expected that in 
the compound lenses of silica and balsam, the latter would pre- 
dominate and reverse the action, so as to present effects due to 
convex lenses. This was found to be the case, and in some of 
the valves the eye could readily follow in a hundred areola 
at a time, each flickering motion of the flame as it was stined 
by the wind. The valves when mounted in balsam of tdn, 
which has a still higher index of refraction, gave like resi^ 
These experiments, which are not difSicult to repeat, prove tiiat 
the areolae are well formed concave lenses. 

A similar mode of experimenting, which must be oonduefeed 
on large valves and witn some delicacy, shows that tiie border, 
or setting, so to speak, has the opposite curvature, viz : is con- 
vex ; whether it is convex as a cylinder or beset with several 
convex markings I have not had leisure to determine, though in 
some large specimens the latter seemed to be the ]^ 

case. Indications also were observed in some large r\ * /n 
specimens, that would lead to the deduction of a I ^-^^v^ J 
form optic^ly equivalent to that seen in flg. 1 ; and ^ 

certain allied forms readiljr furnished the curve seen f\/-_-^ 
in fig. 2, the small depressions being pits. 

This mode of experimenting often furnishes us the means of 
determining whether certain appearances are really due to own- 
ings or to some other cause ; thus the small circles at the miadle 
and ends of the Pinnularia viridis have been mistaken by some 
eminent observers for openings. Pro£ Bailey proved by the ac- 
tion of hydrofluoric acid that they are in reauty thicker portions 
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of the shell, and examination by the method here described shows 
that they are convex lenses, giving often very well defined 
images of the fiame. The dots characterizing the ConiferaB fur- 
nish images of the flame indicating two or more curvatures, the 
ribs of the Pinnularia and the spaces between them have oppo- 
site canratures, &c., bat the examples alreadv given may be 
nifficieDt to show the usefulness of tne proposed method. 

Index of refraction of the Silka composing the valves of the diatoms. 

This point is closely connected with the foregoing, and it may 
not be amiss to detail a few experiments that were made to de* 
termine it 

Although Canada balsam has the same index of refraction as 
(quartz, still the valves of the diatoms which are composed of 
silica are seen almost as distinctly in balsam as when mounted 
in water I 

To ascertain the relation between the index of refraction of 

![tiartz and Canada balsam independently of optical tables or 
aborious experiment, I combined a convex quartz lens of one 
inch focus, cut at right angles to the optic axis, with unheated 
fluid balsam placed on a glass slide ; the two opposite refrac- 
tions balanced with each other so perfectly that the combination 
acted like a plate of glass with plane parallel sides, and with or* 
dinary means I was at a loss to discover any tendency to con- 
vexity or concavity. Balsam which had been heated was now 
combined with the quartz lens in the same manner ; the balsam 
I>roved to have ^ned in refractive power, so that the combina- 
tion now acted mstinctly as a concave lens of weak curvature. 

Diatoms were then mounted in this unheated fluid balsam, 
in which properly they should have been invisible owing to the 
coincidence of refractive indices, but as had been anticipated 
they appeared beautifully, though perversely distinct A casual 
remark from Alex. S. Johnson, Esq., concerning a certain chemi- 
cal difference he had often noticed between ordinary silica and 
that composing the diatom valve again turned my attention to this 
point. Experiments were made upon a sample of the Rappa- 
nannock infusorial earth, which had been given to me by Prof. 
Wm. B. Bogers, in its natural state. By immersing the valves 
in various liquids, I finally ascertained that in strong sulphuric 
acid they became either invisible or very nearly so, while the 
grains of sand on the slide retained their distinctness per- 
rectly. It was curious to observe how by diluting the acid with 
water, the valves again became visible and distinct in outline 
markings. By igniting this earth I produced a slight change in 
the index of retraction of the silica composing the valves, so 
that aft;erwards they were visible with tolerable distinctness in 
the same sample of sulphuric acid. 
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Index of refraction of water, • • • • 1-836 

*» " " sulph. acid, .... 1-4S6 

" •* •* diatoma, .... 1-436 

•* « " quarte, .... 1-648 

<" «i i« Canada balaam, - - - 1*648 

This table shows that the index of refraction of the diatoms ii 
about half way between that of water and Canada balsam, thu 
explaining the fact that they appear about equally distinct in 
both of these media. 

Troj, Not. 26th, 1861^ 



Art. IX. — The Primordial Sandstone of the Bochy Mowitaxne m 
the Northwestern Territories of the United States; by Dr. F. Y. 
Hayden. 

We have attempted in this paper to present as dear and ccm- 
nected an account, as the known facts will permit, of the Fki* 
mordial rocks west of the Mississippi, more especially those of 
the northwest, west of longitude 96 . The Potsdam sandstflnn 
of the New York series is the division of the Primordial zone of 
Barrande, mainly represented in the Bocky Mountain district 
and is that part alluaed to unless otherwise mentioned. 

In speaking of the geographical distribution of the Potsdan 
sandstone reference will be made to localities to the eastward 
where it has furnished most abundant and satisfactory testimony 
in regard to its age. We will in the first place, present more in 
detail, such facts as we have been able to obtain oy personal ob- 
servation in the field, and by the aid of these and the statemenli 
of reliable explorers we hope to give some idea of the geograph- 
ical extension of this wide spreaa formation in the West 

Our first knowledge of Primordial rocks west of the Miasouii 
river, was obtained in the summer of 1857, during the explora- 
tion of the Black Hills of Nebraska, by an expedition under thft 
command of Lieut. G. EL Warren, Top. Eng. The more impor 
tant facts with the determination of the fossils, were pu b liahed 
by Mr. Meek and the writer in March, 1858.* 

By reference to the general map of the country west of tho 
Mississippi, recently published under the auspices of the War 
Department, we find that the Black Hills lie between the 48d 
and 45th degrees of latitude, and the 103d and 104th degrees of 
longitude, and occupv an area about 80 miles in lensth, and 
from 30 to 50 in width. According to Lieut. Warren the shape 
of the mass is elliptical and the major axis trends about 20^ 
west of north. The base of these Hills is about 2,500 to 8,000 
feet, and the highest peaks 6,700 feet above the ocean. The en- 
lire range is clasped, as it were, by the north and south branches 

« PcocecdiDgixtf Um Aaulemj Nat Sd. Pa., March, 1868. 
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the Shyenne river, the moBt important stream in this region, 
le north branch passes along the north side of the range, re- 
iving most of its waters from it, but taking its rise far to the 
Qsiward near the sources of Powder river, in the 'divide' be- 
^een the waters of the Yellow Stone and those of the Missouri 
be soath branch also rises in the same 'divide,' flows along the 
fothem base of this ran^ receiving the waters of numerous 
ibutaries which have their sources in it 
Again, by referring to the map above alluded to, we ascertain 
at the Black Hills form the most eastern outlier of the great 
ockj Mountain range as well as the first point where rocks 
der than the Carboniferous are exposed to the eye after leav- 
g the Missouri westward. These Mills would seem to consti- 
le an independent elevatioUi so far are thev removed from 
her ranges, were it not for a low anticlinal which may be 
loed across the plain country southward connecting them with 
16 Laramie Mountains near llaramie Peak. The central portion 
composed of red feldspathic granite and stratified Azoic rocks, 
id resting unoonformably upon, and forming a zone or belt 
tmnd, the ellipsoidal nucleus, are a series of variable, reddish fer- 
tginoiis sandsUmes which by their organic remains, furnish the 
oat reliable evidence that thev belong to the Potsdam period. 
As observed in and around the Black Hills, the rotsdam 
ndstone presents a great variety of lithological characters. In 
any localities it is composed of a conglomerate of more or less 
ater worn pebbles, mostly whitish crystalline quartz, but rep* 
seating to a greater or less extent^ the different varieties of the 
lansed rocks beneath. The pebbles vary in size from an 
^hu of an inch to four inches m diameter cemented together 
ith a silicious paste. Some of the pebbles are scarcely worn, 
hile others are quite smooth. At the locality where the fol- 
wing section was taken, the sandstone is of a gray color tinged 
ith red at the base, but ascending it becomes more ferruginous 
itil its color is a dark dull red, and its texture, a coarse grained 
table sandstone with many quartzose and micaceous particles 
id some calcareous matter. Seams two to four inches m thick- 
ass are very nearly composed of shells of the genera Lingular 
toIeUa, &C., which, though quite fragile in their nature, are so 
dl preserved as to be easily identified. The following section 
iken near the central portion of the Black Hills exhibits Car- 
oniferous rocks and the Potsdam sandstone conforming to each 
(her, but the latter resting discordantly upon the Azoic stratified 
od granitic rocks. 

• A hard, compact fine grained yellowish limestone of an ex- 
eaUent quality ; passing down into a yellow calcareous sand- 
•tone, qaite iriabie. l^Msils : Spirifer Rockymontana^ Marcou, 
aa Aikyrii^ like A. mhiilita^ Cytouratj ^c. - - - 60 ft. 
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2. Loose layers of very hard yellow arenaoeoos limeBtoiM with m 
reddish tinge, underlaid hy a bed, six to eight feet id thickness 
of very hard blue limestone ; the whole contains great qvanti* 
ties of broken crinoidal remains with cyathophylloid corab and 
several species of brachiopoda. - - • - 40 IL 

3. Variegated sandstone, of a gray and ferruginous red color, com- 
posed chiefly of grains of quarti and particles of miem cemented 
with calcareous matter. Some portions of the bed are very 
hard, compact, silicious ; others a coarse friable grit| others a 
conglomerate. Fossils : Lingula prima^ L. aniiqvmy OboUUa 
nana, and fragments of a trilobite, AriomlluMf Owtni. 60 to 80 ft. 

4. Stratified azoic rocks standing in a vertical position for the 
most part. 

Leaving the Black Hills in a direction, a little west of bouA, 
we follow an anticlinal valley to the Laramie Moontaina witli 
which the Black Hills seem thus obscurely connected. The ev- 
idence, so far as it goes, appears to indicate that the same force 
which elevated the one raised the other, and that the evenii 
were synchronous. We do not observe the lower roclcs afttf 
leaving the Black Hills until we reach the source of the Nio- 
brara river, where we find a series of horizontal strata resting 
upon the vertical edges of Azoic clay slates and schists, whk£ 
from their lithological characters an^ position, doubtless bdong 
to the age of the Potsdam sandstone, tnoueh no organic remaiiu 
could be found. The following section snows the descending 
order of the beds. 

1. Quartcose sandstone, some parts filled with pebbles, - - 22 i 

2. Red argillaceous slate, • -5" 

8. Sandstone, dull reddish ferruginous, like bed 1, above, - - 87 ** 

4. A series of strata more or less inclined, composed of gneisa 

with silvery mica in large plates, raicacous and talcoae slates, 
white quartz, &c. 

We have no doubt that the Potsdam sandstone occurs in the 
form of an outcropping belt all along the Laramie range of 
mountains, though, after a thorough search we were unable to 
discover any organic remains. Having once fixed the position 
and age of a formation, as the Potsdam sandstone is estfu>li8hed 
in the Black Hills, we may rely with considerable oonfidenoe 
upon the physical characters and strati^raphical position to de* 
termine the age of rocks in the same district of countir. We 
have on these grounds regarded certain rocks along the Laramie 
range as of this age. In the first ridge of elevation west of the 
trading post on La Prele creek, about sixty miles northwest of 
Fort Laramie, is a series of rocky layers, fiftv feet in thickness, 
reposing unconformably upon red feldspathic granites, mica 
schists and clay slates. The lower portion is a fine grained sab- 
crystalline quartzose rock, partially metamorphosed, passing up 



of ike Rocky Mountains. 71 

\ friable sandstone arranged in thin layers, with the laminaB 
oblique, overlaid by a considerable tnickness of conglom- 
The dip is about 20^ east Besting upon these supposed 
lam rocks at this point and inclining at about the same an- 
re layers of limestone, containing numerous fossils which 
e them to belong to the Carboniferous age. 
^n, fieirther southward along the same range, near the source 
le Chu^ater river we find the same limestones, well devel* 
, containing some Carboniferous fossils, and underneath them 
inclining in the same direction is a group of strata of a brick 
olor, more or less chanffed by heat, holding the position of 
'otsdam sandstone in other localities. In some places these 
I are so metamorphosed by heat from beneath as to appear 
% red feldspathic granite, and in others, like a redaened 
ibur sandstone containing numerous unchanged masses of 

r the Shyenne Pass, we observe the well known Carbonifer- 
ocks, inclining about 18°. Beneath them is a considerable 
iiefls of red marls and laminated sandstone, and still farther 
1 and inclining 26^ is a quartzose sandstone, full of water- 
pebbles, passmg down into layers which at a distance look 
Indurated cla^, but which, on a closer examination, proved 
> an aggregation of quartz and feldspar crystals cemented 
an aluminous paste. At another locality we have the fol- 
iflT characters : 1st a ^yish quartzose sandstone, 12 inches ; 
descending, 2d, laminated granitoid rock, 2 feet ; Sd, com- 
reddish ferruginous granitoid material, 8 feet ; 4th, a con- 
able thickness, perhaps 50 feet of feldspar crystals cemented 
an aluminous paste, inclining 18°. Though we could find 
rganic remains in these supposed Potsdam rocks along the 
mie range of mountains, yet their stratigraphical position 
physical characters leave very little room K>r douot as to 
age. 

though we think that the known &cts justify the inference 
th0 Potsdam sandstone is revealed in an outcropping belt 
long the margins of the Big Horn range, resting uncon- 
ably upon the Azoic rocks beneath, yet we were unable to 
) a careful examination except in a few localities. We could 
lowever, in the loose material scattered along the foot of the 
itains, washed down by the streams, masses of sandstone 
Ij resembling the rock under consideration. Near the 
)e0 of Powder river we penetrated to the nucleus of the 
itains and found a series of sandstones underlying the Car- 
»rou8 limestone and resting unconformably upon the schist- 
ind day slates of the Azoic series, in very nearly the same 
ner as in the Black Hills before described. The Potsdam 
stone in this region is quite well developed, attaining a 
mess of 200 feet, and exhibiting its usual variable lithologi- 
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cal cbaracters. Near the base, the rock is of a reddish flesh 
color, very compact, composed of an aggregation of quartz peb- 
bles, varying in size from a minute ^;rain of quartz to masMS 
half an inch in diameter, cemented with silidoos matter. Pac- 
tions of the rock contain many pebbles of jasper which i^ppotf 
to have been slightly worn before being enclosed in the Biheioos 
paste. Passing up we find the rock to be arranged in thin fa- 
ruginous layers, slightly calcareous but mostly silicioiis, wifli 
many small particles of mica. These thin layers are also chaiged 
with fossils, as Lingula antiquOy (XwkUa nana^ Theea gregam 
and Arionellus f Oiueni. Many of the slabs were oovered with 
facoidal markings and what appear to be tracks or tzmils of 
worms. The upper part of this formation as seen in the Bur 
Horn mountains, is a rust colored eranular sandstone, the amaU 
silicious grains being held together by a calcareoos cement which 
causes the rock to effervesce brisklv on the application of an 
acid. In tracing the different fossiliferous rocks, at thia looditf, 
from the nucleus outward, we can see a good illustration of the 
strict conformability of all the formations from the Potsdam 
sandstone to the summit of the Lignite Tertiary. We see here 
the evidences of only two great periods of disturbance, the one 
occurring prior to tne deposition of the Primordial aandstontf 
which inclined the Azoic rocks, and the other at the dose of ths 
accumulation of the true Lignite Tertiary deposits when the 
mountain nuclei began their elevation above the surrounding 
country. 

Along the Wind-river mountains which extend fiur northwaid 
and form the dividing crest of the great Bocky range, the Pots- 
dam sandstone is quite thinly represented and yielded no orgamo 
remains to a somewhat hasty examination. iMear the junction 
of the three forks of the Missouri, alternate strata of clay, lime- 
stone, and compact silicious rock, occur beneath well marked 
Carboniferous beds. These rocks are evidently of ancient date^ 
and were deposited in quite shallow water, as is shown by nn- 
merous thin layers of rock covered with trails of worms and 
fucoidal plants. These facts thus enumerated would seem to in- 
dicate with considerable certainty that this rock once spread over 
the area occupied by the central range of the Bocky Mountains^ 
doubtless extending far north beyond the limits of the territo* 
ries of the United States. The predominance of eruptive rocki 
as we pass northward along the main ran^e of the Bookj Moan- 
tains greatly increase the difficulty in tracing out the lower fos- 
siliferous beds. 

The following list of fossils from the Primordial rocks of the 
Socky Mountains, with the accompanying remarks is taken from 
a paper by F. B. Meek and the writer published in the Proceed- 
ings of the Acad. Nat. Sci. Pa. 
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Lingula primaj Conrad. 

scimens are generally more or less exfoliated, bat as 
lan be determined, they seem to agree with the well 
ew York species in every respect Quite abundant in 
>rdial sandstone of the Black Hills, lat. 44^ Ion. lOl"". 

lAngula antiqua, Hall. 

ire amongst our specimens several varieties of forms, 
ig much more elongated and more attenuate towards 
I than others. Some of the latter a^ree (j[uite nearly 
Owen's figures of Linaula pinnqformts, which is gene- 
iided as a variety of L, antiqua (though it may be dis- 
Qe others are in all respects like the typical forms of 
I firom New York. 
f. — Black Hills and Big Horn Mountains. 

ina, Meek and Hayden, Proc. Acad. Nat Sci. Phila., Dec 1861. 

nu8 OboleUa has been recently established by Mr. Bil- 

able Palssontologist of the Canadian 

1 Survey. It consists of a group of 

Us allied to Obolus of Echwald, out 

undamental diffierences in the form 

gement of its muscular impressions. 

of the genus is closely allied to the 

figured, though specincally distinct 

;ures here given are enlarged three diameters. No. 1, o^ 

I the outside of the dorsal valve, ^ , 

1, J, the inside of the ventral * 

»wing the muscular scars. There 

some appearances of another 

r on eacn side between those 

3d and the margins of the valve. 

iting striae represented on the exfoliated portion of fig. 

00 numerous and crowded in the cut 

^uneulus) gregana, (M. and H.) Proc Acad. Nat Sci. Philad. 

pedes resembles in form Pugiunculus stricUtUus of Bar* 
5ues Jahrb., pi. 9,) but differs in being very much 
nd much more convex on the ventral side, as well 
;g destitute of striae. This little shell must have 

1 vast numbers, since on a single slab not more 
>y eight inches across, we have counted nearly two 
ndividuals. Occurs in rocks eauivalent to the Potsdam 
t of the New York series, in tne Big Horn Mountains, 
t8^ Ion. 107°. 

. Sci.— Secohd Sbbies, Vol. XXXTTT, No. 97.— Jjlk., 1863. 
10 
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Arionellus f Owmi, (M. ftnd H.) Proc. Acad. NaL Sci. Philad. 

The only specimen of this species we have 4. 

seen is a cast, retaining none of the shell, and 
of course giving no idea of the natore of the 
external markings if there are any. Nor is it 
in a condition to enable us to determine wheth- 
er or not the posterior lateral extremities of the 
buckler are pointed though they appear to be. At a point near 
opposite the middle of the glabella, there is on each cbec 
less than half way down the slope firom the furrow between tl 
check and the glabella, what appears to be some remains of smi 
eyes, though the specimen being unfortunately a little defectii 
here on both sides, the nature of these prominences cannot I 
clearly made out. 

As near as can be determined from a shadowy medal role 
figure of an imperfect specimen, this Drilobite seems to be near! 
related to a form represented by Dr. Owen on plate 1, A (fi) 
13) of his Beport on the Geology of Wisconsin, Iowa and Minn 
sota under the name Crepicephmue ; though the anterior margi 
of its head is more narrowly rounded, and its glabella less tape 
ing. Until specimens showing its facial sutures can be obtainec 
its generic relations will have to remain somewhat doubtful. 

Near the central portion of the Black Hills^ and at the B^ 
Horn Mountains.* 

We have now described this member of the Primordial zon 
as &r as it has occurred within the limits of our own obsem 
tions. It now becomes an interesting point to determine its gee 
graphical extension in the West, and for that purpose we propofl 
to summon all the evidence at our commana. The proof wil 
not, however, be as satisfactory as could be desired owing to tb 
general absence of organic remains 

If we now extend our examinations far north into the Hue 
son's Bay territory we find that much interesting information hi 
been obtained in regard to the Silurian rocks of that region, bo 
not accompanied by the evidence which gives to the knowledg 
acquired tnat definiteness which is desirable. It is probaU 
however, that when not eroded away or concealed by more it 
cent deposits, the Potsdam sandstone and perhaps rocks of mor 
recent Silurian age occur all along the margins of the Bock; 
Mountains to the Arctic Sea. To what extent still more it 
cent or Upper Silurian occur over this vast region, our presen 
knowledge will not enable us to determine, but the few fossO 
which have been collected indicate that the great Silurian So 
extended over much of the northwest. Sir John Eichardsoi 

* The fossils referred to in the present paper are to be found in the Hnseom c 
Uie Smithsonian Institution^ 
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\B the existence of conglomerates and sandstones to 
lucceed limestones and clay slates probably of Silurian 
d granite. We know that in many localities in the 
ins, aboat the sources of the Missouri, the rooks of the 
a period are composed of sandstones and more or less 
conglomerates. Underneath are clay slates and very 
aestones of Azoic age and to these succeed granite. As 
ceed northward, the evidence of true Lower Silurian 
[ives place to those of Upper Silurian age which have 
id a good supply of organic remains. According to Mr. 
these rocks are well developed around Hudson's Bay, 
Slave Lake and Biver, Lake Winnepeg, &c. He cites 
us fossils as belonging to Silurian types, but the species 
numerous to mention here. We may simply state that 
3 our knowledge extends, there is no evidence which 
it certain that any portion of the Primodial zone of Bar- 
Kcxm north of lat. 49^ though it is quite probable that 
irefully sought after, it will be found revealed along the 
\ of the mountain elevations to the Arctic Sea. 
i proceed southward along the line of the mountain ranges 
New Mexico, though no fossils have been found, we teel 
ing upon our previous knowledge, in regarding the evi- 
3 quite clear, that this sandstone occurs in numerous 
8. In our investigations of the geology of the West, we 
lied on three tests of evidence, viz.: Ist, Palaeontological 
e, which is the most important, and in most instances the 
Qclusive proof; 2d, Stratigraphical position ; Sd, Litho- 
resemblance. The last two tests are all we have to rely 
determine the extension of the Lower Silurian rocks as 
!eed southward from the Black Hills. Having traced 
hich we regard of this age south to a point on a parallel 
ie Salt Lake district, we present the following resem- 
in lithological characters as probable evidence of their 
je in Utah territory. 

Hall in Stansbury's Report, in several places describes a 
sandstone, corresponding in its lithological characters and 
sal position to the Potsdam sandstone in the Black Hills, 
iry Island, (Great Salt Lake) the summit of which is 
ousand feet in height, is capped with Carboniferous lime- 
which rest upon a coarse sandstone or conglomerate, 
north of Great Salt Lake City, the limestone overlies a 
sandstone or conglomerate which almost invariably ac- 
ies it. In severed localities as at Promontory Point and 
od Island, the metamorphic strata appear to be overlaid 
arse conglomerate or coarse sandstone which is partially 
and assumes the character of a quartz rock. Marcou in 
rd volume of Pacific B. B. Beports, page 156, mentions 
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a sandstone occurring near the Aztec Mountains. He says: 
" We traveled seven miles upon the granite, then a bed of led 
sandstone. Above this the beds of limestone and grey sand- 
stone, belonging to the mountain limestone." The following 
day "we traveled three miles on the granite, the remainder on 
the Old Bed Sandstone." An excellent diagram illustrating i 
section of the rocks near the mountains above alluded to, acoom- 
panics Mr. Marcou's remarks, which would apply equally well 
to similar beds in the Black Hills. The great uniformity in the 
physical characters of the different formations over large arets 
which have been examined with care and definite knowledge ob- 
tained leads us to place some degree of confidence in the above 
statements. From lat. 49° to 40 south and east of the dividing 
crest, we have the Potsdam sandstone, then immediately above 
it with remarkable uniformity, a series of beds of limestonei^ 
containing true Carboniferous fossils. We infer, therefore, that 
both northward and southward the same uniformity of geologi- 
cal structure continued unless wc have evidence to the contrair. 

The observations of Dr. J. S. Newberry render it quite prot 
able that rocks of Lower Silurian age occur along the valley of 
the Colorado. The following paragraphs from a letter addressed 
to the writer by Dr. N., are extracted by permission. ** I have 
never collected anv unmistakable Silurian fossils in the far west 
I am perfectly satisfied that the lower stratified rocks of the CoIO' 
rado section ore Silurian, but the only fossils they contain are 
too much changed to be satisfactorily identified. 

The lower rocks above the granite are coarse red sandstonefr— 
lithologically and stratigraphically corresponding to your Pots- 
dam of the Black Hills. Above these, a great thickness, over 
300 feet of shales, limestones and sandstones and then the fint 
Carboniferous fossils. 

Just above the Potsdam (?) is a limestone filled with conlfl^ 
apparently Chcetetea lycoperdon or rather the same with that so 
common m the Trenton with branching stems, formerly included 
in C, lycoperdon^ but evidently distinct. On the mountams bound- 
ing the Colorado basin the Carboniferous rocks rest directly up- 
on the granite." 

We have now considered the Potsdam sandstone in its gco- 
graphical extension over the West as far as we are acquainted 
with its existence^ and have pointed out the localities where it is 
revealed. Along the Mississippi Valley and eastward, most im- 
portant discoveries are made annually, which show it to be de 
veloped every where, when the conditions are favorable for its 
exhiDition. It is true that in some localities beds of more recent 
age repose directly upon Azoic rocks, but in these cases may not 
the Primordial sandstones lie concealed or be eroded away ? The 
researches of Dr. B. F. Shumard in Texas, have shown that the 
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mordial zone attains a considerable thickness in the southwest^ 
is charged with an interesting group of its peculiar fossil forms. 
) examination of others proved its existence all along the 
antic coast extending westward fiK>m Canada to Wisconsin, 
ra and Minnesota, and thus a great period in the world's geo- 
ical history formerly supposed to possess but a meagre fauna, 
first representatives of life on our globe, has alrea^ yielded 
y abunoant and varied forms. The following is a summary 
ne principal fistcts and conclusions from our knowledge of the 
adam sandstone in the £ur West 

.. We have the most xmdoubted evidence of the existence of 
fe division of the Primordial Zone which is the equivalent of 
Potsdam sandstone of the New York series, in two import- 
ranges of mountains, outliers of the great Bocky Moun- 
1 chain. All the fossils are well known ^Primordial types and 
least two species are identical with forms occurring at the typi- 
localities of this period in the Eastern States. The others are 
tns closely allied to species found in the equivalent rocks both 
this country and in Europe. 

t. This division of the Primordial Zone, as a rule, appears as 
underlying formation when the conditions are such as to 
pose it to view, from the Atlantic coast to the crest of the 
cky Mountains, and probably £Eui;her. Localities doubtless 
occur where rocks of more recent age than the Potsdam sand- 
ne rest directly upon the Azoic or granitic rocks below, but 
sae facts do not militate against the general rule. Having 
3ved its existence in two important ranges of mountains from 
organic remains, by means of lithological resemblance and 
toigraphical position, we have with considerable confidence, 
iced it by personal observations throughout the mountainous 
strict comprised within lat 40^ and 49^, and Ion. 108^ and 
.2^. From these &cts and the observations of reliable explor- 
8 in different parts of the West, we think we are warranted in 
te belief that this rock is exposed all along the margins of the 
ockv Mountain range when not eroded away or concealed by 
ml>ing formations How &r westward of the dividing crest 
r the Bocky Mountains it extended we have no data for deter- 
lining, nor can we hope to have where eruptive rocks seem to 
fedominate. As yet we have not known the Potsdam sand- 
bone to be exposed except along mountains with a true granite 
iodeus. 

8. Wherever this rock occurs we are struck not only with the 
ngularity of the organic remains, but also with the remarkable 
Quormity in the nature of the sediments and the general litho- 
igical appearance, compared with its equivalents in more east- 
n localities. We do not believe this to be due to currents of 
ater bearing the materials from &i eastern lands, but that the 
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sediments were obtained from the vicinity and that the unifor 
mity in their character arises from the nature of underlying rocb 
from which they were derived. 

The Potsdam sandstone is everywhere composed of calci- 
reous and silicious matter, granular quartz, ferruginous materia] 
in great quantities, also pebbles of various kinds worn and on* 
worn, with now and then seams and layers of argillaceous nutte- 
rial. We find in the Azoic rocks below an abundance of lime- 
stone, day slates, mica schists, seams of white quartz, granite 
composed largely of feldspar and we can readily detect the source 
of the fragmentary masses which form tiie conglomerates. We 
also know that while nuclei of certain mountain ranges on the etst- 
em slope are composed of a massive feldspathic granite, a greil 
thickness of more recent or overlying rock, forming the lower 
and smaller ridges are composed of a kind of *' rotten granite" 
which is so full of the hydrated oxyd of iron that it readily de- 
composes on exposure to the atmosphere. We therefore beliere 
that the source of all the sediments composing the Primorditl 
rocks in the west can be traced to the underlying rocks in the 
vicinity. 

4. There are no indications of long continued deep water in 
the Primordial sea so far as the West is concerned. If we ex- 
amine the lower part of the Potsdam sandstone we find that the 
physical conditions which ushered in this period were quite 
violent, as is shown by the conglomerate character of the rock 
Passing upward this conglomerate graduates into a rock com- 
posed of granules of quartz and small plates of mica cemented 
with calcareous matter, and about midway in the formation wc 
have a fine, very ferruginous calcareous sandstone, in thii 
layers, filled with fossils in a very good state of preservation 
The condition of the organic remains, the fineness of the sedi 
ment and the perfect horizontality of the laminad of deposition 
indicate a short period at least, of quiet water. As we continix 
upward the rocKs begin to show the shifting nature of the cut' 
rents, shallow water and perhaps a proximity to land, by ob* 
lique laminae of deposit, ripple markings and fucoidal remain 
The upper portion of this rock contains no fossils, nor were the 
physical conditions such as to have preserved them even if thej 
naa existed. 

6. There seem to be evidences of a gradual thining out of the 
Primordial sandstone in its far western extension, as also of all 
the Palaeozoic formations. According to Dr. Owen the Protozoic 
sandstones in Minnesota are at least 500 to 600 feet in thickness 
and in Iowa, Professor Whitney estimates them at from 260 U 
400 feet. In Tennessee Prof. Saflford finds several thousand 
feet of rocks, which he refers to this age, and in Texas where the; 
seem to be quite well exhibited and to yield a large number c 
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\j Dr. Shamard gives them as only about 600 feet In the 
f Mountain district ihey are seldom more than 80 feet 
ever over 200 feet Indeed all the Primary fossiliferous 
are but thinly represented there, while the lower Secondary 
ktions bq^ graaoally to increase in force until all along 
astern dope we have an enormous development of the 
- Secondary and Tertiary with an aggregate thickness of 
8000 to 10,000 feet 

So fitr as we yet know there is no unconformabilitv in any 
e fDfisiliferous sedimentary rocks of the northwest from the 
iam sandstone to the summits of the true Lignite Tertiary. 
) are proofs of two great periods of disturbance which 
i marked influence upon the physical geography of the 
. The one occurred prior to the deposition of the ^Potsdam 
tone when the Azoic or granitic rocks were elevated into a 
or less inclined position and the other and most important 
1 took place at the dose of the accumulation of the great 
te Tertiary deposits when the great lines of fracture were 
loed and tne massive nuclei of the moimtain ranges were 
I above the surroundine country. 

What changes took phu^ in the physical geography of 
(Test during the long period which must have elapsed after 
eposition of the Potsoam sandstone until the commence- 
of the Carboniferous age, we have very few data to deter- 
We are inclined to think that this portion of the West 
St was elevated above the water level during the greater 
>f that period ; the numerous indications of shallow water 
g the accumulation of the Potsdam sandstone, and the al- 
entire absence of rocks of intermediate age over so large an 
further strengthens that opinion. It is true that in the far 
iwest we have proofs that the hiatus is partially filled, but 
3 South and Southwest the evidence is still more meagre. 
the Humboldt mountains in Utah Messrs. Meek and 
Imann have detected proo& of Devonian rocks but they are 
nown to be largely developed, and on the western dechvity 
e El Paso mountains Dr. Q. Shumard found " well marked 
k of the inferior Silurian system corresponding in age to the 
Limestone of Cincinnati and the Hudson Biver group of 
Tew York series."* But so fer as our present knowledge 
ids, rocks of intermediate ages do not form a prominent 
re in the geology of the west 

JMonian Inttitoiioiiy Waahiogton, Not., 1861. 

of the Academy of Sciences, St. Louis, yoL i, No. 2, page 288. 
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Abt. X. — On Oi^ BeacUans of Eihylamine and Dieihylamine ; bj 

M. Cabet Lea, Philadelphia. 

The materials for the following examinations were prepared by 
the action of nitrate of ethyl npon ammonia in sealed tubes, in 
the manner which I have described in a previous number of this 
Journal. The bases were separated from each other by means of 
picric acid. 

SrHTLAMIKH. 

In order to ascertain the purity of the ethylamine used, and 
further to test the exactness of the separation by means of picric 
addi another platinum determination was made with great care. 
It gave the following results. 

1*8011 grms. snbetance gave, platinum, *5457 

This corresponds to, per cent 89*28 

Theory requires 89*29 

A result which taken in connection with analyses already pub- 
lished seems conclusiYe. 

lUaeiioM of JSthylamme. 

The reactions of ethylamine with metallic solutions have been 
more studied than those of the other ethyl bases ; the following 
however do not seem to have been previously described. 

Gold, terchlorid, reddish precipitate, easily soluble in ex- 

cess of precipitant. 

Ruthenium, sesquichlorid, no precipitate, either immediate or lij 

standing 48 hours. The action of 
ethylamine differs from that of ammo- 
nia not only in producing no precipi- 
tate, but also in this, that the liqind 
after treatment by ammonia, aoqnuei 
a lilac or lilac brown color, whereas 
after treatment with ethylambe it 
assumes a greenish brown or oUts 
shade. 

Palladium, protochloridi an immediate highly crystalline precipi- 

tate which redissolves in part, in excess 
of the precipitant, forming a colorless 
solution. 

Uranium, nitrate, yellowish precip. insoluble in tanem of 

precipitant. 

Cerium, protochlorid, penectly pure protochlorid of cerium pre- 

pared according to Holtzman's mooifi- 
cation of Hermann's method, gave s 
dirty precipitate insoluble in exosM of 
the precipitant 
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;niteorprotoperox7d, light brown precipitate, itisolable In e%* 

cees of the precipitant. 
, sulphate of glucina, white, insoluble in excess. 
, chlorid of zirconia, white, insoluble in excess, 
im, protochlorid, reddish brown, insoluble in excess, 

bichlorid, reddish brown, insoluble in excess. 

the analogies which unite ethjlamine to ammonia are 
Y well marked, the differences m their reactions are also 
I defined. Like- ammonia, etbjlamine redissolves its 
tes from salts of copper, of zinc and of silver, but it also 
» precipitates from solutions of gold, ruthenium and 
1 wnich ammonia does not. It is, on the other hand, 
of redissolving the precipitates from solutions of co- 
el and cadmium. Towards protosalts and salts of pro- 
d of cerium, glucinum, zirconium, protochlorid and 
of molybdenum, peroxyd of uranium, bismuth and 
, its behavior is similar to that of ammonia, 
a matter of interest to observe whether the substance 
by the reaction of ethylamine on solution of terchlorid 
omd exhibit any analog with that resulting from treat- 
onmonia, viz., fulminatmg gold. The precipitate caused 
jnine readily dissolved as above stated in excess of the 
it, this at a gentle heat dried up to a yeUow mass, which 
ited, melted, turned red, emitted dense white fumes and 
wn spot No sudden decomposition took place, 
[lowing is a well marked distinctive reaction between 
and ethylamine. If bichlorid of tin be treated with 
f a precipitate is obtained which scarcely shows any 
»n to redissolve in even a large excess of the precipitant 
ethylamine the precipitate redissolves easily. In the 
mmonia the presence of salammoniac renders the pre- 
Tom a stannic solution, according to Rose, altogether 
^ whereas in the case of ethylamine, a considerable pro- 
>f chlorhydrate of ethylamine may be added without 
n^ the solubility of the precipitate, 
mine, like ammonia, has the property of reddening an 
solution of dinitronaphthaline. 

DXBTHTLAMINB. 

^tion of nitrate of ethyl upon ammonia is particularly 
id for obtaining diethylamine on account of the rela- 
ge proportion obtainea at once. Further experience, 
H>lished that process, has shown me that the product is 
;er than I supposed. The quantity of diethylamine pro- 
fully as great as that of ethylamine. 

;. Sex.— SicoKD Skbibs, Voi«. XXXIII, No. 97.— Jak., 1S83. 
11 
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Diethjlamine obtained by that prooefls was purified by adatioa 
of its picrate in ether. A specimen of platinum salt analyzed 
gave, rt 86*45 per cent, theory requires o6'46. 

BeaeiUmM of Dietkyhminit. 

The reactions of diethylamine with metallic solutions hara 
not hitherto been examined. The following were observed: 

Cerium, protochlorid, 



dirty white predpitate, inaoIuUe in 
of the precipitant. 
** nitrate of protoperoxyd, light brown precipitate, insoluUe in 

of the predpitant 
Zirooniam, chlorid of zirconia, white precip., iDsoluUe in excen. 
'^ ' * ' ^ * * ^ brownish red precipitate, easily Kdobli ii 



Gold, terchlorid, 
Rathenium, sesquichlorid, 

Palladiam, protochlorid. 

Platinum, protochlorid. 



^ bichlorid. 
Molybdenum, protochlorid, 

^ bichlorid, 

Copper, sulphate. 

Silver, nitrate, 

Zinc, sulphate. 

Cadmium, sulphate. 
Nickel, sulphate. 

Cobalt, protochlorid. 

Aluminium, alum. 
Chromium, chrome alum. 
Lead, acetate. 



excess of predpitant 

no precipitate. The color of the sohtioi 
presents the same characteristios ai k 
the case of ethylamine. 

no precipitate from a somewhat dilate 
solution, but the deep red liqnid is vt 
stantly decoloriied. 

no precipitate from a moderately eooMi- 
trated solution. Hydrodhlorate of di- 
ethylamine dissolves in protochlorid d 
platinum to a dear solution, so thst f 
a diethylamine base analogous to Mip 
nus' Green Base exists it muat be v«y 
soluble. 

No predpitate unless both solutioiis m 
^etj concentrated. 

red brown, insoluble in excess of preoip- 
tant 

red brown, insoluble in excess of pradpi- 
tant 

Blue precipitate, very sparingly solnUe in 
excess of the precipitant 

Brown, eanly soluble m excess of the pe* 
cipitant. 

White, insoluble in excess of the predpi* 
tant 

Same reaction. 

Pale green, insol. in excess of the precip- 
itant 

Blue, insoluble in excess of the predpi- 
tant 

White, soluble in excess. 

Bluish grey, iusoluble in excess. 

A small quantity produces no precipitatdi 
a large (quantity a white predpitate 
insoluble in excess. 
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Lead, nitrate, An immediato precipitate insolable in 



Marcarj, protooblorid, White, insoluble in excess. 

Tin, protocblorid, Same reaction. 

" bichlorid. White, soluble in excess. 

OlaeiDa, sulphate, White, insoluble in excess. 

Manganese, protosnlphate, Pale brown, insoluble in excess. 

ICignesia, sulphate. White, insoluble in excess. 

Lm, seequiozyd, ammonia Brick red, insoluble in excess. 

. alnm. 

Antimony, chlorid. Brick red, insoluble in excess. 

^ tartar emetic, At the first moment no precipitate, then 

a cloudiness and finally a heavy precip- 
itate. 

Bismuth, nitrate. White, insoluble in excess of precipitant 

Uranium, nitrate, Yellow, insoluble in excess. 

Some of these reactions are highly interesting. It has been 
already shown under the head of ethylaofiine that in addition to 
the differences already known to exist between its reactions, and 
tiioee of ammonia, its behavior towards solbtions of gold and 
ratheniom is highly characteristic. We now see that diethyl- 
aminei not onl^ resembles ethylamine in these properties, but 
ihares with it its remarkable capability of redissolving precip- 
itates of alumina. Ethylamine and dieth^lamine moreover re- 
semble each other and differ from ammonia m their reactions with 
cadmium, nickel, cobalt, and bichlorid of tin. They both act like 
ammonia towards solutions of glucina, zirconia, protoxyd and 
protoperoxyd of cerium, peroxyd of uranium, protoxyd and deu- 
toxja of molybdenum and many other metals. The only oxyds 
which all three are capable of redissolving are those of silver and 
copper. Silver dissolves abundantly in all three ; copper much 
more apuingly in ethvlamine than in ammonia, while in diethyl- 
amine this property almost disappears, a faint blue color indicates 
the solution of a mere trace. Unless the aqueous solution of 
diethylamine is strong, not even a trace of copper is taken up 
by it 

The action of diethylamine on terchlorid of eold was further 
examined to ascertain if the resulting compound had any prop- 
erties corresponding with those of fulminating gold. The clear 
yellow solution obtained from solution of terchlorid of gold by 
treatment with diethylamine, dried up to a somewhat crystalline 
ddiquescent mass which when heated, decomposed witnout the 
slightest explosion. 

It is evident from the above that the relations which exist be- 
tween ethylamine and diethylamine are much closer than those 
between ethylamine and ammonia. In fact, in all the above 
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m 

reactions, they diflFer in their behavior to palladium and ano - 

salts only. Protochlorid of palladium is precipitated by cthylj *! 
mine ana not by diethylamine : zinc precipitates are reaisBolTO 

by ammonia and ethylamine, but not by diethylamine. In view ■ 

of this remarkable analogy, all clearly distinctive reactions ic- -■ 

quire an interest, and the following which I have obierved, ii - 
very well marked. 

If protochlorid of mercury be precipitated with a veiy lawe - 

excess of ammonia, the precipitate readily dissolves on the adm- " 

tion of a little acetic acid, the liquid remaining very stron^j ^ 

alkaline. Ethylanime behaves in the same way, but the precip- J 

itate caused by diethylamine does not redissolve under the sum c 
circumstances. Acetic acid may be added, in feet, until the liquid 
acquires a decidedly acid reaction without causing a solution. 

Diethylamine shares the property of ethylamine and ammonis 

of reddening alcoholic solution of dinitronaphthaline. ■ 

The analysis of the platinum salts of the ethyl bases requiia 
great circumspection in the application of heat, as thw decomposa 
at a far lower temperature than the chloroplatinate of ammoniom. 
The diethylamine salt blackens at a temperature at which the -. 
upper part of the porcelain crueible remains cool enough for it to ; 
be lifted by the fingers. 

Action of Iodine on Ethylamine and Diethylamine. 

When aqueous diethylamine is poured over iodine in powder, 
it becomes milky and there collects at the bottom of the vessel a 
black substance in thick oily drops. These when heated in a 
platinum spoon give off first violet vapors of iodine, then thick 
white clouos and finally leave a carbonaceous residue. If this black 
substaace be boiled a few minutes with a large excess of caustio 
soda, it emits an odor not unlike that produced by the oombos- 
tion of phosphuretted hydrogen, diminishes in volume, and 
becomes thicker, so much so as to solidify on cooling. It then 
when heated, gives off no violet vapors, but only thick white 
clouds, swells up and leaves an enormously bulky residue df 
carbon. Ethylamine exhibits a nearly similar reaction. In 
neither case has the resulting substaace the slightest explosive 
properties, as might be expected from the reaction of ammonia 
under similar circumstances. 

The compound formed in the case of ethylamine has been 

examined by Wurtz and found to have the formula C^H J.N. 

7 :t^^ ^^^^^^'^ ^^® researches of Gladstone into the constitution 

minnonfr rlT^ 1^^^^ ""[ Hitrogen, reliable in themselves, aie 

formed it tl ^'' ^f ^'' "^"•'^^^ ^^^^^ ^^^ ^^^ explosive suWic* 
formed by the action of iodine on ammonia, the constitution 
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EQ^N. The action of iodine is cpnsequentlj in both cases ex- 
Bctfjr analogous, two atoms of hydrogen are replaced by two of 
iodine. 

Gilm therefore seems to be in error in asserting that no sub- 
■titation-prodact from ethylamine analogous to so-called iodid 
of nitrojB^en (biniodamine) can be obtained.* 

This iodine substitution-product from ethj^Iamine and diethyl- 
amine, cannot, unfortunately, be obtained in a state of punty 
BoflScient for reliable analysis, otherwise the examination of the 
iiethylamine product would be interesting. For in ethylamine, 
there are two atoms of the hydrogen of the ammonia type 
remaining, 

H VN 
H j 

and there is no difficulty in sapposing them to undergo a snbrti- 
tation by iodine. Bat in dietbjlamine there remains but one — 

Kevertheless diethylamine under the action of iodine affords a 
Bubstance exactly resembling that produced firom ethylamine. 
To efEeet the analysis of a substance naving an equivalent in the 
neighborhood of SOO so as to speak with confidence of the pres- 
ence or absence of a single equivalent of hydrogen, it would need 
to be obtainable in a state of perfect purity. This however has 
not so £Eur been possible. 

liomorphiim of AmnunUoi, 

A few experiments made in this direction gave the following 
results: 

JEAylamitie alum. — Octahedra of sulphate of ethylamine and 
alumina were obtained. 

Jbrtrate of diethylamine and soda, — In order to determine 
whedier diethylamine was capable of replacing ammonia in the 
magnificent crystalline forms of the double tartrates, this salt 
was formed, but whether crystallized from water or from weak 
alcohol, only needles could be obtained. 

Su^lAate of diethylamine and emc.— In order to determine if 
diethylamine was capable of replacing ammonia in Mitscherlich's 
group of double sulphates, BO, SO,-f MO S0,+6H0; with the 
Siaracteristic crjrstal-form, the double sulphate of zinc and 
diethylamine was formed. A delic^uescent solution was obtained 
which in vacuo over sulphuric acid afforded a crvstalline maaSi 
from which no conclusion as to isomorphism could be drawn. 

• JahNtlMrieht der Cbnak, 18(8, p^ 840. 
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Bioctum of Ethyl bam with Dr. ITnop^i new hydrofluodUdc 

2HFl+SiaFl3. 

In the Chemisches Oentralblait for August 21, 1861, Dr. Kiiop 
publishes an account of a very interesting combination in^hich lie 
has obtained by the action of peroxyd of copper and metallic cop- 
per on silicofluoric alcohol, and subsequent removal of the copper 
Dv sulphydric acid. He thereby obtains an acid 2HF1+Si,rl, 
which exhibits different properties from ordinary hydrofluosuidc 
acid, SHFl+2SiFl, and which he thinks may prove a valuable 
reagent It precipitates according to its discoverer, potash and 
soda completely from their solutions, while with sulphate, Gblo^ 
hydrate, phosphate and oxalate of ammonia, it gives no precip 
tate. It appeared to me to be of interest to examine the behavior 
of this reagent with some of the ethyl bases. I prepared some by 
Dr. Knop's process; with it obtained immediate precipitates wita 
carbonated and caustic alkalies, hydrochlorate of ammonia af- 
forded no precipitate — ^results in accordance with his. 

Caustic ammonia, afforded the following results: When the 
acid was in excess, no precipitate was formed, but where the 
ammonia was in excess, a very abundant caseous precipitate was 
obtained, which showed little disposition to dissolve in an ezceea 
of precipitant, even by standing and with the application of heat 
Chiorhydric acid dissolved it somewhat better but still left a con- 
siderable portion undissolved. 

Ethylamine, when the acid was in excess did not give a pre- 
cipitate, but when the ethylamine was in excess, the mixture bj 
standing a while, coagulated to a jelly so stiff that the test glaai 
could be inverted, and this with scarcely any loss of transparency. 
In an excess of the new acid, this jelly redissolved with the 
exception of a few flakes. 

Diethylamine exhibited almost the same reaction as ethyl- 
amine, except that the jelly was less transparent, and the solution 
in excess of the reagent less complete. The acid gives no pre- 
cipitate with either the chlorhydrate of ethylamine or that of 
diethylamine. In this respect therefore these ethyl bases resem- 
ble ammonia. 



Art. XI. — On Nitrate of Ethyl; by M. Carey Lka, Philaddphii 

Action of Reducing Agents. Acetic Acid and Iron. — Acetic acid 
mixed with nitrate of ethyl was made to act on iron filings. 
On the application of a gentle heat a violent action set in, and 
most of tne nitrate of ethyl was driven off undecomposed. The 
tube of a Liebig's condenser was therefore attached so that the 
distillate might constantly flow back, and heat was applied until 
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lie whole of the nitrate of ethyl was acted on. A considerable 
loantitT of deutbzyd of nitrogen was evolved and some nitrite 
>f ethyl. Finally caustic soda was added and the gaseous pro- 
lucts were conducted into water. A verv considerable quantity 
>f ammonia was thus obtained but no ethyl bases could be dis- 
ingoished. 

From a considerable number of experiments I am disposed to 
think that the ethyl bases are produced in but a limited number 
y£ reactions, and that in many cases when they would seem to 
36 possible products, ordinary ammonia is alone formed. For 
uuunple, it appeared not improbable, that by actinjg on dry 
lihylosulphate of ammonia* C^H,(NHJOj,2S03 J ^^^^ caustic 
ime, ethylamine would be formed simultaneously with hydra- 
j&i sulphate of lime CaO S0,+2H0, according to the equation 

C4Hj(NH4)0a 2SO,+0aO= (CaO SO3+2HO) +^*2* } ^•^•t 

3ut experiment showed that this was not the case, ammonia alone 
pras disengaged. 

/Sbebum.— The evolution of both deutoxyd of nitrogen and 
litrite of ethyl indicate that by the reaction of iron and acetic 
idd the nitric acid in combination with the ethyl may be delved 
lot only of one, but even of three atoms of oxyjgen. In view of 
his easy and far reaching reduction, it is curious to find that 
litrate of ethyl is scarcely acted upon by metallic sodium which 
3ven retains its lustre for some time when immersed in the ether, 
[f a few drops of alcohol be added to the nitrate of ethyl, the 
lodium attacKs the alcohol and when this is exhausted the sodium 
remains in the liquid for hours, as brilliant as a piece of silver. 

Production of a Souxharoid Substance f — ^When nitrate of ethyl 
8 made to act upon ammmonia in sealed tubes, secondarv pro- 
luctB appear to be also formed. When the hydrochlorates 01 ethyl 
Mses obtained in this wa^ are evaporated down previouslv to 
inal distillation with caustic alkali, they are brownish and have 
I strong odor of burnt sugar. The residue after distillation was 
examined for sugar or allied substance, but it could not then be 
letected and the odor had disappeared. 

Boutlerow has lately described:|: a remarkable reaction which 
ndicates the probable production of a sugar for the first time by 
xnnplete synthesis. It was obtained by the action of alkalies 
>n oioxy methylene i:/,H«Oj,. It seems possible that diox^e- 
hylene might, in the reaction of nitrate of ethyl on ammonia, 

* By ezposare orer sulphuric add in yacno for seyend weeks, crystals of etlijlo* 
ulphate 01 ammonia near an inch in length and diameter were obtained. 

f Ethylamine is capaUe of forming an anhydrous carbonate and probaUj also a^ 
nhydrous sulfate. 

X Bulletin de la Soc. Ch. de Paris, No. b, Seince dn 86 Juillet, 1861. 
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ho found in small qaantities and lead, when the crade ocmtenti 
of the pressure tubes are first distilled with caustic alkali, to the 
formation of a substance analogous to Boutlerow's methylenitane 
in the ethyl series. 

Further rewutrks on th$ prepara tion of the Ethyl hoMi by meam nf I9Urtk 

of Sthyl^ and their eeparatiom. 

Frequent repetition of the process which I have preyioudj 
described* confirms me in my opinion of its advantages* Nitrate 
of ethyl is obtained easily ana abundantly. From 480 grammes of 
alcohol of 40^ Baumd, I have obtained 231 of nitrate of ethyl, and 
even a still larger proportion. It is essential in operating upon 
quantities of half a litre or over, of the mixture of aloobol snd 
nitric acid to first raise the alcohol to a boiling heat and dissolTe 
the urea in it, and then add the nitric acid, otherwise it mij 
attack the alcohol while the urea remains undissolved at the bot- 
tom of the vessel, and thus cause the whole process to ML I 
have prepared six or seven pounds of nitrate of ethyl in this wij 
with verj little trouble. 

In acting upon the nitrate of ethyl with ammonia, it is neoei* 
sary that tne pressure tubes should be extremely strong and 
should never oe more than one-half full. Saline batha are not 
to be used. 

Triethylamine appears to be only an occasional product of tUf 
reaction. 

In employing the process which I have recommended fa 
removing tne ammonia, viz : converting the mixed bases into 
sulphates and exhausting with absolute alcohol, it does not 
answer well to add sulphuric acid to the crude proaucts obtained 
from the pressure tulyes, because it is impossible to know the 
exact quantity of sulphuric acid required to expel the nitric add. 
If too little be employed, some nitrate of ammonia might remain 
and dissolve in the alcohol. If too much, bisulphate of ammonia 
may be formed, and this likewise would dissolve to some extent 
in the alcohol and contaminate the product It is therefore ne- 
cessary to distil the crude products with caustic alkali, neutnd- 
ize exactly with SO, and then evaporate to dirness and exhanet 
with alcohol as described in the paper here referred to. 

In employing picric acid to separate the ethyl baaes^ eiek 
picrate, after having been purified oy recrystallizations. is to be 
treated with chlorhydric acid. The greater part of the picrie 
acid separates, and a further portion by evaporating the liqoid. 
Some however remains, and it is important to get rid of it, be- 
cause picric acid when distilled with aqueous caustic alkali 
evolves ammonia, which would thus contaminate the ethyl base. 

• Tbii Joumal, July, 1861. 
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is efBscted as follows. After the cUorhydrate of the ethyl 
has been evaporated as far as possible without crystalliza^ 
a very little carbonate of potash is to be added and the 

don stirred at intervals. Almost every trace of picric acid 

us precipitated. 

L the final distillation of the chlorhydrate with caustic alkali| 

ere remains any trace of picric acid, an infinitesimal quantity 

3t to be carriea over, imparting a yellow tinge to the distil^ 
This may be prevented by adaing before distillation a 

' small quantity of animal charcoal. 



'• Xn. — Itie Distinguishing Features of Comets considered as 
hoses i>f an Electrical Disduirge resulting from Excentridty of 
rtit; by Ben J. V. Marsh. 

I the number of this Journal for May, 1861, 1 endeavored to 
7 that an auroral streamer is a current of electricity, which 
inating in the upper portions of the atmosphere and follow- 
upward the magtietic curve which passes through its base, 
etimes extends to a height of at least five or six hundred 
18, thus reaching far beyond the supposed limits of the atmo- 
sre, and that the current carries up with it, at nearly its oum 
rdy^ particles of matter which being rendered luminous by it 
e to show its position. Assuming this to be true, I ventured 
suggestion that the tail of a comet is probably of the same 
ire, it being simply an electric current rendered visible by 
3WI1 illumination of a stream of particles which it is continu* 

transporting with nearly the velocity of electricity itself 
1 the atmospnere of the comet. The object of this paper is 
seflent some considerations which seem to confirm this view. 
iomets must either be peculiar in their constitution, or else 
features which so remarkably distinguish them &om other 
nbers of the solar system must be the result of some peculiar 
lenoe acting solely upon them. The former seems highly 
•Tobable because, with the exception only of the planets, every 
nderable mass which is known to belong to the solar system, 
iven to visit it temporaril v, is found to be a comet, and we 

scarcely imagine that ail these masses of matter moving 
at the sun in every possible direction and approaching from 
ry variety of distance and thus likely to include every 
iety of material to be found in the solar system should all 
)e in any peculiarity of composition not to be found in any 
of the planets. In viewing the whole solar system the com- 
y condition appears to be the rule and the planetary the excepr 
— vindicating that all the members of the system are capable 

L JouB. Sci.— Sjbcoitd Sbbibs, Vol. XXXin« No. 97.— Jan., 1862. 
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of putting on the cometarj condition, but that in the planets 
circumstances have not favored its development Now, except- 
ing the peculiar cometary appearances, the only feature in which 
it is known that -all comets agree with one another and differ 
from the planets is the excentric form of orbit — the dislanes 
of a planet from the sun is almost constant, that of a comet variabk 
— and it is to the variation in the comet's distance from the snn, 
and the resulting contrast ofconditian whilst in different parts of 
the orbit that I would attribute the development of the comet- 
ary phenomena. 

A planet revolves about the sun at a nearly uniform distanoe 
and the action of the sun's rays upon it is nearlv constant 
throughout the whole of its revolution, and, so far as tneir efficti 
are concerned, it must attain a condition of permanent and 
stable eq^uilibrium. On the other hand the aphdion distance of 
a comet is many times as great as its perihelion distance — ^its mo- 
tion being virtually a vibration to and from the vicinity of the 
sun, rather than a revolution about it — and since the amount of 
light and heat received from the sun diminishes as the square of 
the distance increases, the comet must alternately be subjected to 
conditions of the most extreme contrast. For example, the 
distance of Halley's comet when in perihelion is 56 millions of 
miles — in aphelion 8870 millions ; so that in the former positioa 
it receives in a given time 8600 times as much heat and light n 
in the latter. 5ut the lengths of time during which these ex- 
posures continue also differ as widely. In aphelion the motion 
is so slow that it takes 6^ years to pass over one heliooentrio 
degree of its orbit, while in perihelion the same angular distanoe 
is passed in 15*7 hours — so that during a long series of years this 
comet remains exposed to the cold of these distant regions (the tern- 

Eerature of which may perhaps descend to a point of which we 
ave no conception) while it is receiving but little light and 
heat from the sun. This cooling process must continue long 
after it has passed its aphelion because its return is at first so 
exceedingly slow that it must continue to lose by radiation more 
heat than it receives from the sun. So that it is only when the 
time for its perihelion passage approaches quite nearly that tfie 
lowest temperature of the mass is attained. It then rushes to- 
wards the sun with rapidly accelerated velocity and in a condition 
contrasting most strongly with that which it must assume when 
in perihelion. This contrast may not be confined to difference of 
temperature, but the long deprivation of the solar rays may lead 
to tne attainment of a different condition in reference to the 
other forces of which the sun seems to be the source. Being 
precipitated into the immediate vicinity of the sun in this ex- 
tremely negative condition the solar action upon it must pro- 
.duce changes of the most violent kind, and since all change 
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tends to evolve heat^ electricity and light, we need scarcely be 
surprised that these are developed on a scale of grandeur far 
surpassing anything with whicn we are acquainted upon the 
earth. 

That small perihelion distance is not the controlling element 
is shown by the total absence of the cometary character in 
the inferior planets, whose orbits lie wholly within the perihe- 
lion of many of the comets. Even the great comet of 1825 
came but little within the orbit of Mars ; and that of 1720 had 
a perihelion distance of 4*04810, being thirteen times that of 
Mercury and almost equal to that of Jupiter. So that we see 
in Mercury a near approach to the sun without the cometary 
character — ^and in the comet of 1729 we see the cometary 
character without a near approach to the sun. Excentricity 
on the other hand seems to be absolutely essential. All comets 
move in excentric orbits, and we have no instance of great 
qplendor without great excentricity. Size, perihelion distance 
and, perhaps, difference of constitution are modifying elements, 
and we may, therefore, have comets moving in very excentric 
orbits without becoming conspicuous, but inspection of the table 
below will show that all the most splendid comets have orbits 
rf extremely great excentricity. 

Whilst the contrast of condition above referred to evidently 
ori^oates from excentricity and cannot have place without it, 
it IS equally clear that it must be modified by perihelion dis- 
tance — ^and that the excentricity remaining the same, the less 
the perihelion distance the greater must be the contrast — the 
pn^rtionate loss of heat by radiation increasing with the tem- 
perature of the mass — and a diminution of perihelion distance 
Deing equivalent to an increase in the power of the sun's rays, 
and, consequently, adding to the brilliancy of the results. We 
must therefore expect the greatest splendor when extreme ex- 
centricity is combined with very small perihelion distance. The 
comets of 1848 and 1680, two of the most splendid on record, 
afford examples of this combination. 

In order to ascertain whether these views harmonized with 
observed fiicts, I have prepared the annexed table in which will 
be found, 

1st The planets, with the extremes and mean of the Asteroid 
group to No. 56 inclusive. 

2dL All the comets the periods of which are known. 

8d. Donati's comet, and seven others, being the only conspicu- 
ous comets the excentricities of which are given in J. R Hind's 
" Catalogue of the Orbits of all Comets hitherto computed," pub- 
lished in 1862. 

In the following figure ACBD represents the elliptic orbit of a oomet — 
8 the sun's place. AB the major axis — CD a double ordinate through 
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S. — ab a Btraight line jMMsing throagh S and meeting the carre in i 
points a and 6, and making but a very tmall angle witE AB. 

Let t = time occupied by the comet in pamng from a to A. 
<'= " ** ** «* «« 6 to B, 

/ = light and heat received in a given time by the eomet at a. 

Then since the angle BS6 is very small we may without mstari 
error assume that 86= SB, Sa=SA, and that the sectors BS6 and M 
are to each other as the triangles BS6 and ASo. Also consider / sod 
constant during the times t and t' respectively. 

Then since Uie radius vector describes equal areas in equal times, 

<:<'::sector ASa : sector BS6 :: triangle ASa : triangle BS6::8a>:Si 

Therefore ti t' :: Sa^ : 8b». But since the light and heat reoeifed 
a given time vary inversely as the square of the distance, 

/':/ ::Saa:S6a 
Therefore, t :t'::l' :l 

and hence, tlz^t'V 

But tl represents the total amount of light and heat received by the eon 
in passing from a to A ; and t'V represents the total amount of ligbt s 
heat received by the comet in passing from 6 to B, and since, if for i 
and ab we substitute any other two straight lines intersecting each oth« 
a very small angle in 8, the same reasoning will apply, it follows that) 
whole amount of light and heat received by the comet while passing ft 
P, through its permelion at A, to G, is aqoal to that which it imi 




during its passage from C, through the aphelion point B, to D-h 
since the times occupied are to each other as the areas of the 8egm< 
DAG and CBD, the ratio which these areas bear to each other affc 
a measure of the average contrast in the amount of light and heat 
ceived by the comet in a given time on the two sides of the line CE 
that is, in what we may for convenience term the aphelion and perihe! 
parts of its orbit respectively. So that this ratio seems to fumisL the I 



3. V. M»r>k «R tMe Distinguishing Features of ComOt. 93 

asnre of Uie effecti to be anticipated from eicentricity of ortnt I 

therefore, givta ibis ratio in the table — aa well u tbat of the aphe- 
> the perihelion distance — nnr] the Bonare of the latter ratio, rop- 
ng the relative amounts of light and heat received in a given time 
helion and aphelion. 
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From the above table it appears that of the oometa of short 
period, all of which are inconspicuous, the highest ratio of the 
time spent in the aphelion to that spent in the perihelion part d 
its orbit is 28, whilst the lowest figure for a comet of any oonsid' 
erable brilliancy is 288 for that of Hallej, and for the gretl 
comets of 1848 and 1680, the ratios are two millions and fortj 
millions respectively. So far then as can be judged from tlu 
limited data at my command, the proposition that splendor ii 
never found without great excentricity is fully confirmed.* It i^ 
perhaps, worthy of remark that the asteroid Polyhymnia i^ 
proaches in excentricity so near to the comets of short period « 
to suggest the suspicion that some of the asteroids may yet hi 
found to partake somewhat of the cometary character, and tc 
furnish a connecting link between the planets and comets. 

One result of the preceding views as to the origin of cometuy 

{)henomena, is that orilliant comets must be expected to have 
ong periods — and such is found to be the fact Hallev's oomei 
has a period of only seventy-six years, but to no other, with 
anjT claim to be regarded in the first rank has been aasiffned a 
period which is not measured by centuries. Indeed EUley*a ii 
the only great comet that is known certainly to have reappeared 
at all 



* Since the abore has been in the hands of the prbter, I hKW teea in tha Voift 
British Review for November, 1861, the following aotioe of a work ** On the Pliu» 
cal CoDstitutioD of Comets. By Olinthua Gregory Downes, FJ^ A^ 4to^ ppi 41 
London, 1860," viz.: 

Page 280. " A hypothesis with a higher claim to notloe baa bean bnmgfaft fe^ 
ward by Mr. Downos in his work On tks Phyncal Catutihiiion of Oomait, Hi 
assumes * that comets are of a like physical constitution to the earth, and thai thi 
effects which are produced may be due to the operation of laws which an knova 
to prevail upon the earth, viz., the laws of heat and the laws of matter.' He thm 
proceeds to consider what changes the laws of heat would produce on oar earth 
moving in a very excentric orbit The water would, by the extreme odd at thi 
aphelion, be converted into a powdery cohering mass ; and the atmoepbera, whn 
congealed also, would occupy the interstices of uiat mass; and what they coold ud 
contain would be deposited on its surface, ' the deposit consisting of dyiitab of ak 
and water mutually entangled.' On approaching the perihelion, the air cryitili 
would explode, scattering the undissolved crystals in streams of expanding air, tbi 
explosions increasing when near the perihelion, and the rejected matter isniiiff ia 
different degrees from different parts of the nucleus. The attractkm of the nnani 
will now draw the expanded matter back to itself^ and aet as a repolaiTa ibrea ch^ 
rying it towards the bock of the nucleus; and forming a tail, not merely of vapor 
but of matter. By the issue of jets from the nudeos, Mr. Downes thmka that a 
rotatory motion may be produced and periodically accelerated. In Uiia way Mr. 
Downes proceeds to explain the phenomena exhibited in Donati*s comet, aa obeervai 
by Bond and Cbacomac; but however much we may admire the ingenuity of thi 
author, we must regret that it has been expended on a speculation wluch the a» 
tronomer and the miithematician alone can bring within the domain of acienee.* 

Again. " It has been suggested by some philosophers, that comets are hahitaWt 
worlds ; and Mr. Downes has maintained that they are bodies in the act of prepfr 
ration for the reception of inhabitants.'* 

Not having any knowledge of Mr. Downes's work except that derived from thi 
above notice, I cannot tell to what extent my course of reasoning mmy ooinckk 
with his. Whilst he anticipates me in insisting upon the cotMiiting eflRsct of ei 
tricity of orbit, our conclusious in other respects appear to be widely diffierent 
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Another result is that comets which are destined to become 
reij splendid must begin to show indications of it while yet at 
a great distance from the sun, their appearance showing the 
tdnd of journey from which they are returning. 

Prof. Bond remarked this in Donati's comet of which he says : 
^ Up to this time (the middle of August, and six weeks before 
its perihelion passage) it had remained a faint object, not even 
difloemible by the unassisted eye. It was distinguished from or- 
dinary telescopic comets only by the extreme slowness of its 
motion, in singular contrast witn its subsequent career, and by 
the vivid light cf the nucleus ; the latter pectUiarittj was of itself pro* 
of a spltndid destiny" 

Assuming that probable cause has been shown for believing 
that the splendor of comets results directly from the excentric 
form of orbit which produces violent changes attended with the 
Bvolation of heat^ electricity and light, I would propose to ex- 
tend the analogy to the aurora still further, and to suggest that 
whilst the tail corresponds to the auroral streamer the envelopes 
^>pear to be the exact counterparts of the concentric envelopes 
which were observed to surround one of the terminals in some of 
Mr. Gassiot's experiments referred to on page 815, vol. xxxi, of 
this Journal* — ^the whole cometary phenomena being like the 
aurora, examples on a grand scale of the *' stratified electric dis- 
charge " in vacuo. 

Pro£ Peirce states that Donati's comet had a dense nucleus of 
160 miles in diameter surrounded by an atmosphere having a 
diameter of 40,000 miles, and he seems to consiaer this to be a 
type of the whole class, the dense nucleus and immense atmo- 

* The foUowing quoUiiont from an article " On the Luminous Discbarges of Vol- 
taic Bfttteriet when examined in Carbonic Acid Vacuo, by J. P. Gassioi, E^» F.RS.," 
imblitbed ia the " Proceedings of the Rojal Society, yoL z, Na 89," diow the char- 
aeter of these eoTelopes : 

Page S94.«- Vacuum-tube *'No. 146 is 24 inches long and 18 inches in circumfer- 
eoce, and has a copper disc 4 inches diameter at one terminal, and a brass wire at 
the other." 

IVige S99.— ''Id 146, with Grove's nitric acid batteiy, 400 cells, on the comple- 
tioa of the current, Uie discharges of the battery passed with a display of magnifi- 
eent atrata of the most daziling brightness. On separating the discs by means of a 
micrometer screw, the luminous discharges presented the same appearance as when 
takeo tram, an induction coil but brighter. On the copper plate in the veeeel there 
tsas a while tayer, and then a dark epace about one inch broad; then a bluith tUmo- 
sphere curved tike the pUUe, evidentlSf three negative envelopes on a great scale.** 

Plage S99.— Lb 187 and 196 (with carbon-balls in the tubes) the discharge of the 
Bitrie add batteiy elicite intense heat, and probably changes the condition of the 
Taciram. On the 6th of Au^t, 1869, the discharge in 187 presented a stream of 
intolerable brigfatnees (I a^n quote from Dr. Robinson's notes), in which, throufffa 
tbe plate of green glass, with which he observed the phenomena, strata could be 
olieenrad. ^fliit soon changed to a sphere of light on the positive ball, which be- 
came red hot, the negative being surrounded by magnijieent envelopes, whilst with 
the bofieshoe magnet the positive light was drawn out into strata. 

IPBgB 401.~" when the heating of the potash was further increased, four or five 
dond-like aod remarkably dear strata came out from the poeiiive,'* 
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sphere being always present The above views hannonize with 
tnis conclusion, but require that we consider the atmosphere to 
be transparent, and invisible, except as different strata are illum- 
inated by electric light — the observed development of the envel- 
opes not necessarily involving an^ chance whatever in the di- 
mensions of the atmosphere, but simpljr snowing the prpgress of 
luminous strata which traverse it, coming out from toe nudeai 
just as in Mr. Gassiot's experiments they came ont from the 
positive terminal — ^whilst the tail is made up of currents of eleo- 
tricity, similar to auroral streamers, rendered visible by their 
own illumination of streams of particles which they are con- 
tinuall^ transporting from the nucleus at near the velodtv of 
electricity itself-— the light of the tail and envelopes as well as 
the most of that of the nucleus itself being electric. The All- 
ure to detect a nucleus does not prove its non-existence, be- 
cause, if the whole cometary light be principally electric ws 
should expect the solid nucleus to be slower to assume the lum- 
inous conaition than its surrounding atmosphere, and hence in 
all but those in which the development is extreme the electrio 
light will be confined principally to the envelopes and tail lo 
that a small nucleus maj readily escape detection. 

Doubtless comets derive a portion of their brilliancy from their 
reflection of the sun^s lights but there are strange discrepancifli 
between the observed and calculated brightness which can ODly- 
be explained by admitting that they are principally self-lumi- 
nous. If we consider their light electric, we shall cease to bo 
surprised at sudden and irregular variations. As regards the 
tail, we know that the total amount of matter contained in it 
must be extremely small — whence, as it occupies an immense 
space, it must be inconceivably rare — so rare that it can scarcely 
be supposed capable of reflecting enough of the sun's light to 
render itself visiole even under the most favorable circumstances 
— so that its being self-luminous seems to me scarcely to admit 
of doubt. 

Recurring to the analogy between the comet's tail and the 
auroral streamer we find the two identical in appearance, in mo> 
tion and in proportions, and not ver^ unlike in form — and both 
are traversed by waves of light which in each case have their 
origin in the base and travel outwards with great rapidity to the 
extremity.* The auroral streamer has been proved to be an 

* The following quotAtions from Commr. Gilliss's article in the last immber of 
this Journal, not only furnish an instance of this pulsation, but contmin abondiat 
proof of such rapid movements and changes in tne different parts of the Inmilh 
ous sectors, streams composing the tail, itc., as seem necessarily to invoWe else* 
trlcal velocities, and afford striking analogies to tlie movements of streams of else* 
tricity. 

** The constancy of the light near the nucleus was intermpted at intervals bf 
Jla^hinga or pulaaiiona^ elotely resembling those of tht auroraj* 

" The whole appearance of this sector, at first brilliant and weU defined imdfr 
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illaminated column several miles in diameter and five or six 
bundred miles in length, which originating in the upper portions 
>f the atmosphere projects itself far beyond its limi^, and whilst 
revolving about tne magnetic axis of the earth maintains its 
rectilinear form. Now it can scarely be doubted that these are 
slectrical currents, and as the visibility of such currents is be* 
lieved to be due solely to the presence of illuminated matter, we 
most conclude that the auroral streamer carries up from the 
itmosphere particles of matter, its illumination of which shows 
ts position. This, of itself^ is not a matter of surprise, because 
ihe experiments of PliLcker and Gassiot have repeatedly shown 
»hat electrical currents are not only capable of transport* 
ing particles of matter, but that even the hardest metals are 
mable to resist them. In a recent series of experiments upon 
electric discharges in vacuo, Mr. Grassiot has shown that with 

mmi varioua modifieationi at thM night progreued. When first obeenred, it was 
learlj s^metricu with respect to the comet's aada. The eastern wing was per- 
laps a little the loneer of the two. There was a dark oval spot near the middle 
>f the (an and a littte to the east of the axis ; then a faint curved line or lines, con- 
»ntric with the outer convex boundary, divided the mass into upper and lower 
itrata, each with a cusp on either side. Afterwards the lines appeared broken, 
^ving a mottled appearance to the central zone of the sector, and finally the west- 
un eoipa seemed to break, and the fan-shape was transformed into a spiral whose 
iantre was in the nucleus. Meanwhile^ durina tht haur$ of obtervationj the dimen' 
itoiw of the whole ma$$ had increcued to at leatt double of the original eize^ while 
lie outlines had become so indistinct that it was only with difficralty the general 
iliape eonld be recognized.** 

** It was not, at any^ time, as brilliant as during last night, nor was the dark oen« 
anal line near the axis as marked, but was, as then, ttijeet to JUful pulfaiume, at 
rhich periods the increase of light sometimes seemed wholly confined to within 12^ 
>r 14® of the nucleus, at othera to Jlaeh to the utmoet extremity of the eoma altnoet 
autuntlyt ^^d again at othere^ the whole volume appeared to be bent to the leeetward 
u a willow branch by the wind," 

** The great volume of light was within 10® of the nucleus, and at 20® the bril- 
ianey of the coma did not exceed that of the milky way, west of y Aquilte. But 
'49 intensity wae subject to great changee, when it eeemed to Jhw from the nucleus in 
I stream steadily increasing for tome minutes^ and again as alowly fading away." 

** The eoma oontmued in two distinct branches, of which the western one was 
mrved, and constantly traceable to within a degree of $ Bootls. During the pulea- 
Hons it could be seen a degree or two beyond that point" 

The article on Comets m the North British Review for November, already refer- 
■ed to, contains the following which seems strongly to confirm the electrical charac-^ 
«r of the phenomena : 

" There can be no doubt, that sudden changes of brightness, and slower changes 
>f hiagDitode, take place in comets. Kepler informs us that the tail of the comet 
>f 1607 then at first short, became long * in the twinkling of an eye.' Wendelin, 
Soellius and Father ^satus saw the tail of the comet of 1618 undulating, as if 
biven br the wind. Hevelius saw similar movements in the tail of the comete of 
165S and 1661 ; and Rngrd saw in the tail of the comet of 1769, undulations like 
hose of the aurora, the tail sometimes covering certain stars, and then retiring 
rom them. M. Arago was at first disposed to ascribe these sudden chunges to 
itmospheric vapors passing between the comet and the eye of the observer ; but he 
bund in Halley's comet of 1836 satisfactory evidence that the nucleus, the whole 
NT part of the nebulosity, and the tail of a comet, may exhibit almost instantaneous 
liangvss of brightness.**— p^ 274. 

Am. Joub. Sol— Sbcoitd Sbbtss, Vou XXXIII, No. 07.— Jau.^ tM3, 

la 
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electrodes of platinum, silver and several other metals whenever 
the current from the negative terminal impinged apon the inner 
surface of the glass vacuum tubes made use of) a depout was 
made of whatever metal composed the electrode, the terminal 
wire presenting the appearance of being corroded by the diflmp* 
tion of the particles carried off by the current. (See " Prooced- 
ings of the 31st meeting of the British Association for the Ad- 
vancement of Science, held September, 1861," wherein it is stated 
that Mr. G. succeeded in thus obtaining deposits of 14 different 
metals.) Of the ability of the current to transport particles a 
matter there can be no doubt — the only question is as to the ve 
locity.* Since the particles can only be supplied by the atmo 
sphere, the formation of a column must be m>m its baae npwarc 
— and by carefully noting the time required for a streamer to at 
tain its full height, and knowing that height, we must aaceitaii 
its velocity. But we find that the streamer frequently appeals tc 
attain its full height instantaneously — the time oocupiea by it 
projection to the Jbeight of 500 miles being loo small a fraction d 
a second to permit the eye to detect even the direction of dM 
motion. This evidently involves a velocity of many thousaoc 
miles per second, and affords great reason to suppose that thi 
particles have a velocity approaching to, if not equalling that o 
electricity itself — a conclusion which may the more readily hi 
admitted since it cannot be shown that this velocity is in itad 
less probable than any other. Of course the Telocity of tb 
transported particles can never exceed that of the transpcxTtiDi 
current, but there seems to be no lower limit which it may no 
be supposed to attain. If we admit this electrical velocity, th 
phenomena presented by the comet's tail are easily explained 
since only a few minutes are occupied in transporting a partiGl< 
from the nucleus to the end of the tail, that is to a point so ^ 
tant from the nucleus that the intensity of the eurrent is no 
sufficient to conlinue its illumination &rtner, it disappears finallj 
from our sight and is lost ; so that the tail of to^dory not only oo 
cupies a different position from that of yesterday but they havi 
not a particle of matter in common. The particles which issnec 
yesterday are scattered and lost, and we now see a new till 
made up of a new set of particles constantly emitted from the 
comet. The position and form of the tail at any moment there 
fore depend solely upon the form and position of the electric 
currents, and these again must be controlled, either directlj m 
indirectly, by the great disturbing cause of the whole phenome* 
non, tlie sun, probably through the agency of a magnetic condi- 
tiou excited in the comet, the existence of which was first sug' 
gested, I believe, by Bessel. 

♦ Dr. Hare*a views (stated In former volumes of this Joaraal, and elsewhere), d 
the convective electrical dischars^ °»7 ^ ^ort^ cooiultiiif in tlu comiectioiL 
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The waves of light originating at the nucleus and extending 
to the end of the tail are doubtless nothing more than unusually 
luge clouds of particles the whole flight of which we can trace. 
Similar phenomena sometimes take place in the auroral streamer, 
the eye oeing able to detect with certainty the upward direction 
of the motion, showing that in these instances the velocity al- 
though so far exceeding any movement of matter with which 
ve are acquainted upon the earth that it may fairly be termed 
electrical, still fidls much below the velocity of electricity itself. 
The slowest motion of this kind appears to be in the " auroral 
flishes,'' which are probably identical with streamers except in 
that they are spread out laterally (in an East and West airec- 
tion) thus occupying what Prof, rliicker calls a " magnetic sur- 
&ce." It may be said that if we admit the height of 600 or 600 
miles claimed for auroral streamers, it may inaicate that the at- 
mo^here extends to that height rather than that particles are 
euned up by the current But if the comet's tail is admitted 
to be identical with the streamer, it affords an answer to this ar- 
nment^ because it cannot be claimed that the comet can possibly 
tuHre an atmosphere co-extensive with its tail. So that the ex- 
pluations of tne two phenomena support each other. 

Again it may be objected that a stream of particles constantly 
wunR from the comet with the velocity of electricity must 

rduy dissipate the mass. But this depends upon the rarity of 
matter emitted, which may be such that the whole amount 
lost daring a perihelion passage may be very inconsiderable. 
Some efifect of this kind has been suspected by Professors Peirce 
tad Mitchel, who conclude that the decrease in the periodic time 
of Encke's comet may be due to this cause. 

The foregoing considerations seem to establish a prettv 8ta*ong 
probability that comets differ from other members of the solar 
lysteDi merely in the form of their orbits — and that if Donati's 
oomet could exchange orbits with an asteroid of equal size there 
voold also be a complete exchange of all the attendant phenom- 
sua. The oomet before completing a single revolution in its cir- 
mlar orbit would have gone through its paroxysm of electrical 
excitement, attained a condition of permanent and stable equi- 
ibrium with reference to all the effects of the sun's ravs and 
laving no longer any other than reflected light would become 
in inconspicuous object visible only with the aid of a powerful 
ielesoope — whilst the asteroid on its return from aphelion would 
Middenly burst forth as a comet of great splendor. 

Pfcihddphk, Not. Mth, 1801. 
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Art. XIII. — Further observations on the age of the Bed sandnck 
formation (Potsdam group) of Canada and Vermont; hj K 
Billings, F.G.S., PuJaeontoIogist of the Geological Sonrey of 
Canada. 

1. Questions of Frioritt. 

At the time of writing the note on the Bed sandrock formir 
tion of Vermont in this Journal, last September ([2], xzxii, 
232), I was not aware that Pro£ C. B. Aoams had preyioudy 
recognized the resemblance of the Highgate trilobites to Cbno- 
cephaliies. Shortly afterwards while searching for some of tha 
earlier published aocuments on the older rocks of North Ame^ 
ica I met with his paper and published it in full in the Cana- 
dian Naturalist and Geologist in an article on the Bocks and 
Fossils of Phillipsburgh (Can. Nat and Geol., vol. vi, p. 824). 
Mr. Hitchcock^s note in this Journal, ([2] zxxii, 454) shews that 
Prof. Z. Thompson was the original discoverer of the trilobita 
in question. He also states that these fossils were sent to PraC 
Hall in 1847, who then gave them the name of Oonocephalus and 
further that he (Mr. Hitchcock) again shewed them to Prof Hall 
in 1858, and that he was not then able to give more definite is* 
formation respecting them. I have never seen the Third An- 
nual Kept. Geol. Yt. to which Mr. Hitchcock refers. I did not 
assume to have discovered the fossils, but so far as is known at 
present, I was the first to decide the age of the Bed sandroek 
series on palaeontological evidence alone. Dr. Emmons has long 
held that these rocks belong in part to the Calciferous and in 
part to the Potsdam formations. My observations only go to 
show that he is right. 

I must also state that Barrande first determined the age of tha 
slates in Georgia in Vermont holding P. Thompsoni and .P. Vet- 
montana. At the time I wrote the note on the Highgate trilo- 
bites it was not known that these slates were conformably inter 
stratified with the Bed sandroek. This discovery was made 
afterwards by the Bcv. J. B. Perry and Dr. G. M. Hall, of Swan- 
ton. As to the Taconic rocks, it should always be borne in 
mind that since Emmons first published his Taconic System both 
Sir Roderick Murchison and Barrande have extended the Lower 
Silurian downwards so as include the Primordial zone. The 
Taconic rocks are thus made the base of the Lower Silorian, 
not by Prof. Hall but by Sir R I. Murchison and Barrande. 
Emmons correctly determined their age in a general way by 
placing tlieni below the Lower Silurian as it was defined in 1889, 
or in the base of the Lower Silurian as the formation is now 
limited. The age of the limestones at Point Levi opposite Qu^ 
bee was determined by me in 1860. 
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2. Additional xvidsngs on the aob of the Red sandrock. 

DuriDg the last summer Mr. J. Richardson, of our Survey, 
was engaged under the direction of Sir W. E. Logan in making 
an examination of the rocks on both shores of the Straits of 
Belle Isle, the object being to find if possible a section in which 
the sequence of the lower formations might be seen to better ad- 
vantage than they can be in the disturbed region of Canada 
East. He returned in October, having been completely success- 
ful. On the North shore of the Straits he found at the base of 
the series 141 feet of sandstone holding Scoliihua linearis rest- 
ing upon the Laurentian formation ; and lying upon the sand- 
stone 281 feet of limestone with P. Ihompsoni^ P. Vermontana^ 
and a number of other species of which 1 shall give a list far- 
ther on. On the south shore of the Straits he found a great se- 
ries of limestones, the lower part of which undoubtedly belongs 
to the Calciferous sandrock formation. The upper portion may 
belong in part to the Chazy and Black Biver, out the fossils ap- 
pear to be all new species and have not jret been studied sum- 
dently to decide with certainty from their aspect alone. The 
sandstones and limestones on the north shore of the Straits ap- 
pear to be of the age of the Potsdam of Pennsylvania and Ten- 
nessee. The form of the ScoUthus is identical with that which 
occurs in these two States, and some portions of the rock is a 
coarse red sandstone exactly like specimens sent to me about a 
year ago from Tennessee, by Prof. Safford. 

Since the date of my former note published in this Journal in 
September last (before quoted), the Bed sandrock of Vermont 
where it extends into Canada near Phillipsburgh, has been exam- 
ined more in detail by Sir W. E. Logan and myself. At Her- 
rick's Mills in the Township of St. Armand where the forma- 
tion is cut through by the valley of the Bock Biver it is over- 
laid on the east side oy a series of black slates and thin-bedded 
limestones holding Baihyurus Saffordi, the most abundant trilo- 
bite of the upper part of the Calciferous sandrock. The same 
rocks in the same relation extend into Vermont B. Saffordi 
was found in several places in the limestone interstratified with 
the slate near the junction of the two formations in the first mile 
south of the boundaiy line, beyond which the rocks were not 
examined. Dr. P. J. Farnsworth of Phillipsburgh also col- 
lected fragments of trilobites one mile east of the sandrock and 
about a mile south of the boundary in Vermont These appear 
to belong to a species of Asaphus. On the west side of this ex- 
posure of the Bed sandrock, three-fourths of a mile south of the 
line, I found another locality of ConocephaliteSj but the species is 
different from that noticed in my former communication. I have 
described it under the name of C. arenosxu. 
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But the most important and interesting locality is 1^ miles 
east of Swanton, discovered by the Rev. J. B. Perry and Dr. G. 
M. Hall. The black slates holding Paheopkycus tnetjptnu, Oho- 
Ulla cwgxdala^ OrOiisina festinata, vamerella antiquataj Pamim- 
ides Thompsom\ P. Vermontana smd Conocephalites TeuceTy are hen 
seen conformably interstratified with the Red sandrock. Four 
of these species occur in the limestone which immediately OTe^ 
lies the sandstone with S, linearis on the north shore of the 
Straits of Belle Isle, and it therefore seems quite clear that the 
rocks of these two localities (860 miles distant from each othei) 
are of the same age. 

Taking all these facts together scarcely anything more is neoei* 
sary to show that the Red sandrock of Vermont is of the age 
assigned to it by me from the examination of the Oonooepham 
at llighgate in July last The independent discoveries of Kr. 
Richardson at Belle Isle and of Dr. G. M. Hall and Mr. Perry it 
Swanton are quite conclusive as to the geological position of P. 
Thompsoni and P. Vennontana, Barrande's opinion founded it 
together upon the aspect of these trilobites is thus completelj 
verified. 

My object in making these researches was to ascertain with 
as much certainty as possible the age of the sandstone at Phil- 
lipsburgh, and, in prosecution of that design, I examined the 
rocks at St. Albans, Burlington, and Snake and Buck mooa- 
tains, (the last two localities in Addison county, YermoDt). 
At the promontor}' called Sharpshins, on the lake shore neu 
Burlington, the cliif consists of black slate at the base, over- 
laid by what appears to be a whitish magnesian limestODe. 
This place has been several times described, but what struck me 
as particularly worthy of notice, is that the under side of the 
limestone, where it is in contact with the slate is smoothed, pre- 
senting very much the appearance of slickensides. I infer from 
this that either there is a fault here, or, tliat the limestone has 
moved on the surface of the slate. The limestone appears to be 
either Potsdam or Calcifcrous. 

Snake and Buck mountains have oflen been appealed to by the 
advocates and ojijioncnts of the Taconic System. The first men- 
tioned of these two hills is capped by sandstone and magnesian 
limestone beneath which tliere is to oe seen a great formation of 
black slate. Emmons calls the latter Taconic slate, and the upper 
rooks Calcifcrous sandrock. He also holds that there is a molt 
running along the face of the mountain by which the sandrock 
is thrown up, so that its base is 700 feet above the Trenton 
limestone. In this I think he is right, but the rock which con- 
stitutes the top and eastern slope is not Calcifcrous ; it is the Pots- 
dam. I crossed the mountain from west to east about three-fourths 
of a mile from its northern extremity, and found the sandstoDe 
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the intentratified magnesian limestone to be ot great thick- 
In the last exposure in the fields at the eastern side, I 
1 the same form of Scolithus in abundance which character- 
the upper beds of the Potsdam in Canada. I could not 
the exact position of the &.ult in this mountain, but at Buck 
itain, which is of exactly the same structure, I think its ex- 
se can be positively determined. Tbis mountain is cut in 
by^ a narrow valley crossing it obliquely near the southern 
onity. The road through this valley runs to Yergennes. 
iwing this road from the south, after passing through the 
3 in the mountain we cross a level meadow several hun- 
yards in width. Where the road leaves the meadow there 
onall ascent caused by ati exposure of the Chazy or Black 
r limestone. On reaching tnis point the observer should 
to the right and go stmight to the base of the mountain. 
I the exact position of the &alt can be seen. The sand- 
\ rises in a nearly vertical wall to the height of about 80 
At the base the blue fossiliferous limestone dips towards 
;li£^ bat is separated from it by an interval of about 15 
) feet — covered with broken stones. Here there is positive 
snee of a dislocation, because in following along the base 
le cli£^ lower beds of the sandstone continually rise from 
vr above the limestone. This occurs in consequence of the 
a of the two formations, not being tilted up in the same 
e, the sandstone on the east side of the fault dipping more 
he south than the limestone on the west side. While 

I the spot I thought I could see the edge of the fissure on the 
side. I have pointed out tbis locality thus particularly 
the hope that some other geolc^st mav be directed to the 
who may have more time to study the details than I had. 
le &alt at Snake Mountain must have an upthrow on the 
side of about 3000 feet, for it is eqoal to the whole thick- 
of the 700 feet of black slates, the whole of the Potsdam 
iferoos, Chazy, Black Biver, and part of the Trenton. The 
ntain itself is at present only about 1000 feet higher than the 
Tonding plain, having, no doubt^ been reducea by denuda- 

It appears to me quite certain that there must \)e a great 
Nnt of slate beneath the Potsdam in this region, otherwise^ 
enormous fault would have brought up the Laurentian 
ss. But no trace of it is seen anywhere about the mountain 
spt in the the usual forms of loose boulders. 
bWI conclude with a list of the fossils discovered at the lo^ 
ies above mentioned. I place the sandstone and limestone 
telle Isle and the red sandrock of Phillipsburgh and Yer^ 
Lt in the Potsdam ^up provisionally, leaving it for those 
> are more interest^ in the nomenclature of the formations 

I I am to decide upon any other name that may be found ^ 
ust and more generally satis&ctory. 
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Table showing the geographical and geological distrihuiion of thesp 
mentioned in this paper in Vermont and Belle IsUj so far as is in 
at present. 
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Upon the above table I beg to make the following remai 
The two genera of trilobites Paradoocides and Chnocepholites 
undoubtedly Primordial types. Bathyurus makes its first 
pearance in the Potsdam group, is most abundant in the Cald 
ous sandrock, and becomes extinct in the lower part of 
Trenton, where it is represented by one rare species, B. epim 
the Acidaspis spiniger of (Hall) Pal. N. Y., vol. i, p. 241, pL 
fig. 5. 

Obolella is a new genus closely allied to Obolus. There 
four species known to me, one in the Potsdam of WisooE 
another in the limestone near Troy in New York, (appare 
either Calciferous or Potsdam) and the two mentionea in 
above list. One of these, 0. cingulata^ may constitute a disi 
genus. I have proposed to call it Koturgina but retain it for 
present in OboUUa, 
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Orthisina fsstikata is about the size of the well known 0. 
VemeuU. Externally it has more the aspect of a Trenton lime* 
(tone fossil than that of a Primordial form. The casts of the in* 
ierior however show that the dental plates of the yentral valve 
kre totally absent, while in the species of the upper part of the 
[0wer Silurian they are largely developed. This difference is 
K> great that some naturalists would mi^e a new genus for the 
itoeption of this species. 

Gailbrella antiquata is very like the Ghazy C. varians. 

The species of OrMe are of the fiioe ribbed type like 0. per- 
lela (Gonrad) Ghazy, Black River and Trenton. 

Abcheoctathus, is a remarkable new genus with a radiated 
xmferous structure and I am not yet quite certain whether it 
ihould be referred to the Sponges or to the true Gorals. One of 
the species, A. Mtnganensis, resembles a huge CyathophyUum two 
feet in length and four inches in diameter, but with the cup so 
leep that only about half an inch at the base is solid, the wnole 
tesembling a curved hollow cylinder narrowed to a point and 
slosed at one end. This species occurs in the limestone of Belle 
ble and also in rocks which seem to be the bottom of the Gal- 
si&rous sandrock at the Mingan Islands. 

Su/TEBELLA. I havc proposcd this genus for the reception 
of some enpecies of small corneal fossils composed of several hol- 
low sheaths inserted one within the other. They resemble Tbi- 
^acutUes. SerpuiUet MaecuUochi (Salter) in Silubia, and also in 
the Jour. Geo. Soc., vol. xv., pi. 18, fig. 81, of the Lower Quartz 
Bock of Scotland, is a species of the same genus. 

The new species are all described in a brochure recenUy pub- 
lished by the G^logical Survey. (New species op Lower 
Silurian Fossils. By E. Billings. Montreal, Nov. 21st, 1861.) 

Mootnal, Ctamdk K, Not. 85, ISei. 



Art. XIV. — LeOerJrom Sir Wm. E. Logan, IHrector of the Cana- 
dian Ckological &trvey^ on Sir Roderick Murchison's reference to 
Hie determination of the age of the Quebec Bodes. 

Montreal, NoTembcr S7, 1861. 
To the Editors of the American Journal of Science : 

Dear Sirs, — ^In his address to the Geological Section of the 
list meeting of the British Association, Sir Boderick Marchison 
has placed the name of my friend Prof. Hall in such a relation 
to t£s Quebec group of rocks, as might lead to the inference that 
to him was due the credit of having determined its horizon, as 
adopted by the Geological Survey of Canada. Nothing I am 
persuaded can be farther from the mind of this distinguished 

Am. Joux. Scl^Secohd Sikim, Yol, XXXIII, No. 97.~Jak., 1863. 
14 
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palseontologist than a wish to pat forward an^ claim of this de- 
scription, as the credit is wholly due to Mr. Billings the Paleon* 
tologist of the Canadian Survey. 

In 1848 and 1849, founding myself upon the apparent snperpo* 
sition in Eastern Canada of what we now call the Quebec groap^ 
I enunciated the opinion that the whole series belonged to the 
Hudson Biver group and its immediately succeeding iormation; 
a Leptcena very like L. sericea and an Orthia very like 0. te$iudi' 
naria and taken by me to be these species being then the only 
fossils found in the Canadian rocks in question. This view sup- 

g>rted Professor Hall in placing, as he had already don^ the 
lenus rocks of New York in the Hudson River group, in lo- 
oordance with Hisinger's list of Swedish rocks as gdven in his 
Lethaea Suecica in 1837* and not as he had previoudy given it 
But the discovery in 1860 of the Point L^vis fossils enabled Mr. 
Billinzs to prove that the rocks of the Quebec group most be 
placed near the base of the Lower Silurian series instead of at iti 
summit, and it thus became necessary to discover some other 
interpretation of the physical structure than the one suggested 
by the visible sequence of the strata. 

Although there may be difficulties in regard to detail, the ]nte^ 
pretation given in my letter to Mr. Barrande of the 81st Decern* 
ber, 1860,t will, I am persuaded, turn out to be the right oba 
Prof. Emmons long ago asserted that the rocks in <jae8tion in 
Vermont were older than the Birdseye and Black River formik 
tion. In this I now agree with him ; while however his inte^ 
pretation of the structure would make them all older than the 
Potsdam sandstone, mine would not But whatever the value d 
my present interpretation, it might have been some time before 
I should have been urged to look for it, had it not been for the 
palsBontological skill which Mr. Billings brought to bear on the 
question. I am dear Sirs, very truly and respectfullv yours, 

W. Ei. Logan. 



Art. XY. — Letter from James Hall, Esq., on the Potsdam Scad' 
stone and Hudson River Bocks in Vermont, To the Editors of 
the American Journal of Science and Arts. 

In the November number of this Journal, J there is a letter 
from C. H. Hitchcock in reference to the occurrence of CbnooqaA- 
alus, in the Potsdam Sandstone in Vermont In a pamphlet 
lately published by the ** Geological Survey of Canada^^* Sfr "fr". -E 
Logan, Director, Mr. Billings has copied this notice, p. 12, and 
remarks upon what he terms ^^ the astonishing part of the com- 
munication." 

* See this Joor. [t]. nxU, 429. f This Jour. [2], xsd, 216. X ^ol znxi, 4Si 
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odIj necessary for me to mention in this place, that in the 
L844 and 1845 I made several sections from the Hudson 
nd Ghamplain valleys eastward, with a view to determine 
\r the slates of the Hudson river valley were identical 
iiose farther to the east ; and I recognized the Potsdam 
me in its position, and by the presence of Sooltlhus, at sev* 
^alities in Vermont and within the limits of Massachusetts. 
le sections were brought, by me, before the American 
ition of Otologists at their meeting in 1845 and 1846, and 
len fully discussed, more particularly in reference to the 
z system, since my sections showed the contorted shaly 
if the Taconic system to lie above the sandstone. 
o\. I, Palaeontology of New York, I have cited Scolithus 
from the Potsdam sandstone of Western Massachusetts ; 
considered the Conocephalus shown me by Prof. Adams to 
1 the same rock. But the views of Prof. Adams in regard 
position of the sandstone did not coincide with my own, 
e meagre information then possessed of the genus Cono- 
IS did not, as I conceived, warrant a geological inference 
fragment alone.* Since that period, the views of Prof, 
i have been entertained hj otner geologists, and these 
lave been plac^ in the horizon of the Oneida Conglom- 
ad Medina Sandstone by some of the best authorities in 
intry. 

not recollect the occasion when Mr. Hitchcock showed 
Conocephalus in 1858, but it is vqtj true that I had no 
formation to give him ; he knew my original views re- 
\ the age of this sandstone, and he had my sections in his 
ion. Other and imperative duties have prevented me 
iviewing my work of 1844 and 1845, while tne later views 
3d by geologists who had examined that country had 
snerally adopted. But I believe the opinion I then held 
ident of other influences, both in regard to the sandstone 
fossils, is sufficiently recorded ; and the determination of 
sdam sandstone in Vermont was known and recognized 
lan fifteen years since.f 

crald appear from my letter to Prof. Adamt that I compared this fonU 
ething in the Clinton Group of Nev York; but as there is nothing known 
ntoD Group baring a similar charaeter, I can only suppose that the sen* 

reference to some other fossil, and that some error may have arisen, per* 
>pying even before the letter was sent to him. 

re retained the impression that Profs. W. E and H. D. Rogers coincided 
n regard to the age of this sandstone. Copies of my sections were placed 
ids of Prot Adams, Prot Hitchcock and other geologists as early as 1846 

and my views of the position of the sandstone Uien entertamed were 
m to these gentlemen. Id later correspondence with ProC Adams I am 
i he reoognited the Potsdam sandstone at other localities, and in 1850 he 
i fMsUs ^m Salisbury, Vt, from a metamorphosed sandstone which he 
IS Potsdam (see Foster and Whitney's Report oo the Lake Superior Land 
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It should be recollected that the Hadson river group, in its 
typical localities in the Hudson river valley, are stul the slates 
under discussion ; and so long as the investigations were from 
this line eastward, we were working upon rooks of the same age, 
viz : the ^' first grawacke " and the '' slates of the first grawacke " 
and '^ sparry limestone " of Eaton. The errors that have arisen 
have not been from the identification of the Hudson river group 
in its typical localities with the slates on the east, but from re- 
garding the rocks on the west as identical with ^ose of the Hud- 
son river valley at and below Albany. 

In order to a correct understanding of the questions at issue, 
an impartial historical sketch of the progress of the investiga- 
tions would be of much service at this time. 

I am very respectfully yours, James Hall. 

Albany, N. T., Dec 10, 186L 



Art. XVI. — Oorretpondene^ of Jeronu Nicklh^ dated Nancy, ISranee, 

Nov. 6, 1861. 

Obituary. — Pisbrb Bertbikr, the oldest of French mineralogists, died 
at the age of 70 years, on the 29th of August last, of paralysis, which for 
more than four years has interrupted his labors. £veiT chemi&t and 
mineralogist is familiar with his ^ TraitS det JBsmU par la Voie Siclu*^ 
which rendered great service to analytical chemistry and metallurgy and 
led to his appointment as Professor of metallurgy at the School of Mines; 
a position which he continued to hold until 1645, when he resigned his 
office both as Professor and as Inspector General of Mines. 

The analytical labors of Berthier are well known ; although he has, 
with a trifling exception, published nothing for twenty-six years. His 
vanity in being a member of the Academy of Scienoes was often the sub- 
ject of ridicule among his associates, who affirm that at every academie 
election he threw a blank vote as if adjudging no one worthy of a seat 
by hi3 side. He was born (where he died) at Nemours, July 8d, 1772. 
He entered as a student the Polytechnic School, and afterwards the School 
of Mines, which he left in 1801. 

JoBARD. — This most zealous defender of the rights of intellectual 
property, died at Brussels, October 26, 1861, at the age of 79 years. 
He was bom at Baissey, a village of the department of Haute-Mame in 
1792. He was Director of the Industrial Museum, (Musie de Vlndtu- 
trie,) an office created after Belgium separated from Holland, soon after 
the French revolution of 1830. 

When Belgium revived her constitution new men became necessary, 
and for the most part new ideas. Jobard drew up the plan for a 
Museum of Industry and presented it to the Chamber of Representatives. 
They accepted it and intrusted the author with the execution of the 
plan. The Belgian Bulletin of Industry was founded, Jobard was ap- 
pointed Director of the Museum, and after a life of struggles acquired 
thus a position which furnished him a support for his latter days. 
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Jobard was first employed as a surveyor at Groningen in Holland. Be- 
ing driren a^^ay in consequence of the invasion, he was recalled at the re- 
tarn of peace by the King of Holland, who granted him the title of citizen 
of Holland. He remained some years in this position, but soon relin- 
quished it and retired to Brussels where he established a lithographic 
printing office. This was one of the first lithographic establishments un- 
dertaken, and in 1828 it took the first prize from the Soci^t^ d'Encour- 
agement* 

Jobard was then placed at the head of the Lithographie BoyaU^ where 
he snrrounded himself with a company of young and active artists, and 
soon brought out several serial works, such as ^ Jam AnnaUt d^HUUnn 
NaturtlU de Bory de St. Vincent," but the revolution of 1830 ruined 
the establishment and its director. 

Being then appointed director of the Museum of Industry, to which 
he rendered important service, at the same time he gave efiect to 
inventions which had been for a long time known. Among the num- 
ber may be mentioned the water ga»y known also under the name of 
Selligue gas, a designation given it by Jobard from the name of his asso- 
ciate, the chemist so well known in connection with his History of Goal 
Oils.f This gas is readily obtained by the decomposition of water by 
means of ignited carbon, yielding oxyd of carbon and light carburetted 
hydrogen. Btrasburg and many other cities have been illuminated by this 
gas, but its use has been abandoned on account of the poisonous proper* 
ties of the carbonic oxyd ; there is, however, a remedy for thb defect, and 
we are persuaded that this gas, so valuable for its calorific powers will yet 
be utilized. About this time Jobard signalized himself as well by his 
discoveries as by his writings. He rediscovered the process of artesian 
boring by cords [lifting the borer by a cord instead of by a rod] for a 
long time practiced by the Chinese, and introduced its use in mining. 
He invented the lamp called lampe du pauvre, (poor man's lamp) useful 
on account of its simplicity and economy. He also made known the 
hydraulic sling, (frondes hydraliques) a pump without a piston, a foun- 
tain pen, an elliptic press, a pistol with fourteen charges which was 
patented in 1826, and of course anterior to Colt's revolver; the India 
rubber valve ; the hydraulic telegraph, the atmospheric express which has 
been recently revived, the electro-pneumatic railway, the sub-marine 
omnibus, boat carriages, {let bateaux-voitures) swimming rockets, dt^c, dro. 
Jobard did not, however, acquire a fortune ; on the contrary, he died poor. 
His was the history of most inventors, impoverished by infringers of hia 
inventions or by dishonest associates. The Belgian government also re- 
peatedly reduced his salary, and seemed to anticipate the day when he 
should be retired from his position. Common humanity only, and his 
recognition by the French government which awarded to him the cross 
<^ the legion of honor, prevented this. The director of the Museum of 



* In 1799, Senefelder, the inventor of lithography, received a patent from the 
of Bavaria. Bat he had obtaiaed oaly characters in relief until accident put him upon 
the track of lithography, properly bo called. He took a patent at London, in 1800, 
and at Paris in 1 802, where Bergeret, the painter, made some trials with it In 1807« 
Chocoo purchased the right to applv it to the printing of music In 1816, Engal- 
mann, printer, at Mulhouse, engaged actively in lithography, and thus merited tlie 
honor of having introduced this art into France.— j. v. 

f See this Jour^ xzx, 112, 264* 
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Brussels was still more remarkable in the eoonomical sciences. In hii 
Le MonautopoUy he advocated strongly the rights of the inventc 
considered intellectual property entitl^ to as much respect as any 
All his published writings for fifteen years claim this right, and i 
has thus become the principal advocate of the rights of property 
labors of the mind. Many details might be given of the life and 
of this useful man. 

He is open to animadversion as a critic at once too profuse and c 
He often exercised his merciless criticism upon those Belgian infi 
who lived at the expense of French inventors. He became at the 
devotee to the delusions of Spiritualism — but fortunately his iiiip 
discoveries had been made berore 1852, although he afterwards prel 
that hb inventions had been dictated by Spirit rappers ! Good, get 
lovinff youthful students, he was always attached to workers in i 
and Uie arts, and more than one Belgian savant was indebted to • 
for aiding him over his early difficulties. No cost deterred him fr 
experiment, and this spirit of discovery, and perfecting what he und 
led to his pecuniary troubles — to which, as before intimated, the B 
government contributed its full share. Even in his last days, the p< 
ventor sought to obtain additional resources by the sale of his va 
library — ^a sacrifice from which death alone delivered him. 

The Wbrkt of Roger Bacon, — We have already stated* that thi 
istry of Public Instruction is engaged in publishing the works of sc 
our most eminent savans, such as Lavoisier, Lagrange, dt^c. Mr. 
Charles, a private individual, is about to undertake a similar enti 
in reference to the works of Roger Bacon, one of the greatest pi 
phers of the thirteenth century. He does not undertake to repr 
in exUneo all that has emanatCKl from the pen of this great man ; i 
writings are far too voluminous to be published by private ente 
But the volume published by Hachette, for Mr. Charles, (1 vol. 
gives us for the first time a complete idea of the influence which 
Bacon exercised upon the spirit of his times. If this act of justic 
been but recently performed it is because it was rendered very di 
by the circumstances under which Bacon lived. This philosophy 
born in England, it is true, but beine persecuted by religious fana 
he passed a great part of his life in France, where he composed n 
his works, and where, it is proper to say, he no longer suffered fron 
ffious persecution. The writings of Roger Bacon have not all beex 
Kshed, the manuscripts are scattered through many public libraries 
has made it a great undertaking to examine all his writings, to tra 
them, and discover their general purport. 

Mr. Charles has undertaken this task upon which he has spent 
years ; he has been greatly aided by a distinguished scholar, Mr. F< 
for a time Minister of Public Instruction, who has assisted him w; 
his influence, and it was by the aid of his recommendation that h 
enabled to visit the principal libraries in France and England, and tl 
make the researches indispensable to the proposed enterprise. From 
researches, it appears that Roger Bacon was not only learned in tl 
ences of his time, that he was a mathematician, a physicist, and th 
practiced alchemy, but that he was the first who appealed to experi 

• This Joonal, [2] zzxii, p. 98. 
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Whether he conrened with theologians, imtrologera or acholastici, he al- 
ways took observation and ezperiraent as the basis of his reasoning. If 
R<^r Bacon did not invent the telescope, the steam engine, the compass, 
or phosphorus, which have been sometimes falsely attributed to him, he 
has, as Mr. Charles has said, done much more than this, he invented a 
method, the method of experiment, and thus anticipated by several oen* 
tariea the system of philosophy which has inmiortalized his namesake, the 
Chaocellor Francis Bacon. 

CouRNOT — dei id4es fundamentales, — ^The works of this renowned 
genius of the middle ages, remind us of a philosophic work (published 
also by Hachette) whose author is a contemporary scholar — Mr. Coumot 
This work is entitled, ^^ Traite de Penchainement des idies fundamentales^ 
dans les Sciences et dans PHistdre.^ Mr. Coumot is known for his math- 
ematical labors, researches upon the calculus of probabilities, the theory 
of functions, the infinitesimal calculus, 4ks., and also for his works upon 
philosophical criticism. Mr, Coumot has for a long time performed the 
duties of Inspector General of the Studies at the University of France* 
At present he is Rector of the Academy of Dijon, where he employs hia 
leisure in philosophical labors of the class mentioned above. 

The following are some of the principal topics embraced in this re- 
markable work, viz : 

Of order and form in general — the characteristics of the logical and mathe- 
matical sciences. 

Of the transition from order purely intelligible to phenomenal order — 
the ideas of time and space. — Qeometriotl ideas. 

Of Kinematics or general theory of motion. — The idea of tjrpes. 

Of the measure of time and principles of the infinitesimal calculus. 

Of the doctrine of chances and of probabilities and their logical and 
mathematical applications. 

Of the synoptical arrangement of ideas which pertain to order and form. 

Of the ideas of matter, mass and inertia. 

Of the subordination of characteristics and classification of physico-chem- 
ical theories. 

Of the ideas of unity, individuality, space and type, in their application 
to physical and cosmological sciences. 

Of life and orjanization in general. 

Of the characteristics of the natural sciences, natural history and natural 
philosophy. 

Of the mode and conditions of vital action. 

Of the origin of species and the idea of organic creation, Ac Ac. dsc 

Proposed Statues of distinguished men. — In France as well as among 
every civilized people homage to distinguished men has always been in 
high esteem. Every city and town aspires to the honor of having given 
birth to some great man, and insists on erecting his statue. This ambi- 
tion, very honorable without doubt, may be carried too far. In France, 
at least, it often selects for its objects Questionable celebrities. This was 
especially true some ten years since, wnen the public attention was di- 
rected to military glory. Of late years, there has been a happy reaction. 
We begin to understand that the science which invigorates is better than 
the art which kills, and tiiat it is possible to render service to humanity 
otherwise than by shedding human blood. 
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While Lorraine^erected statues to Mathieu de Dombasle, the agricnl- 
turist, and to the historiaQ Dom Caimet ; and Alsace to Uie poets Pfef- 
fel and Andrieux, and is about to erect one to the chemist Qerhardt, the 
city of Sens contemplates erecting one to the chemist Th^nard. The So- 
ciite Zoologique cT Acclimation has set on foot a subscription to erect two 
statues ; one to the celebrated naturalist Daubenton, the master of Haftj; 
the other to Parmentier, at once a chemist and a naturalist^ one of whose 
principal merits consisted in having introduced the potatoe into France. 
The following brief biog^phical sketches of these two distinguished men 
may not be without present interest : 

Daubbnton was bom at Montbard, May 20, 1716. About the year 
1742, Buffon called him to Paris as demonstrator in the cabinet of nat- 
ural history, and associated him afterwards in his own labors. Although 
we cannot know what part of these works was performed by him, we well 
know that Buffon was indebted to him for a considerable part of his fame; 
and it is said with reason that without Daubenton, Buffon would not 
have been able to accomplish his work ; while without Buffon, Daubenton 
would hare been able to compose his useful works. 

The mind of Daubenton was directed towards useful and practical ob- 
jects, and he was early engaged in acclimation : to him we owe the only 
important applications of zoology to practical life which were made in 
France in the 18th century ; the improvement of the varieties of sheep 
by a series of experiments worthy to be used as models for all efforts of 
this kind, also the acclimation of fine-wooled sheep from Spain, previous- 
ly attempted without success. He began his experiments of this kind in 
1766 and continued them until his death in 1799. He consumed his 
fortune in this enterprise, but success crowned his efforts. In 1794 
the National Convention directed a republication of his work on the im- 
provement of sheep, a work which has been translated into the principal 
languages of Europe. 

Daubenton was ever a lover of plants. In 1797, by order of the Ex- 
ecutive Directory, he drew up a plan for the embellishment of the gar- 
den of Luxemberg, which he called the ^ Orove of all the tnonthi,^ This 
plan consisted in uniting in separate groups the shrubs which flower in 
the same months ; this is a kind of floral zodiac which has been more or 
less realized to the present time. This savant was the real founder of the 
Cabinet of Natural History of the Jardin dea Plantea^ which originally 
contained little else than a collection of shells, and which served after- 
wards to amuse the early years of Louis XV. Many of the specimens still 
bear the marks of the caprice of the royal infant. By the care of Dauben- 
ton this cabinet in a few years entirely changed its appearance. Minerals, 
fruits, woods, and shells were gathered from all parts of the world. Then 
also were discovered and perfected the means of preserving all parts of or- 
ganized bodies. A complete description and catalogue of the Museum 
was also then begun. 

Cuvier tells us that Daubenton was the first who applied the knowledge 
of comparative anatomy to the determination of fossil species. He was 
moreover the means of introducing to science that great naturalist, 
Etienne Geoffroy St. Hilaire, upon the recommendation of HaUy. It is 
worthy of remark that Daubenton was initiated into science by Buffon, 
Etienne Geoffroy by Daubenton, and Cuvier by Etienne Gkioffroy St 
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Hilaire. Tliree of these great natnralUta have their statues ; Daubenton 
alone awaits his. In 1778 Daubenton occupied' the chair of General 
Zoology at the Coll<fge of France. In 1783 he delivered a courhc of leo- 
turea upon rural economy at the veterinary school at Alfort. In 1708, 
he was called to the chair of Mineralogy at the Museum of Natural His- 
tory. In 1 706 he was appointed Professor at the Normal School. Elected 
member of the Senate, he was struck with apoplexy the first time he ap- 
peared in that assembly, and expired Dec 31, 1799, at the age of 84 years. 

Parmbntibr devoted 40 years of his life to advocating the use of the 
potato, in opposition to a general prejudice that it was only suitable to 
be used as food for pigs. We will not mention the numerous well known 
sml frequently repeated anecdotes which pertain to this part of the la* 
bors of Parmentier, who is so popular in France, where they frequently 
Itive the name of Parmenti^re to the precious tuber of loianum tuberovim. 
He also studied all those vegetables which appear useful for food. After 
wheat, maise and the chestnut, he analyzed the stems and the roots of a 
great number of vegetables. Chemistry, physics, botany and vegetable 
physiology weie all by turns placed under contribution by him, as well for 
researdies upon alimentary substances as for making them most useful. 
Bj improving the grinding of wheat, he was enabled to extract a greater 
amount of flour, the bread became better, more nutritious and more 
•avory. The art of the baker was also studied by this indefatigable phi- 
lanthropist. His works upon the art of grinding wheat and of making 
bread were of such importance that Cuvier said : ^ Perhaps Parmentier 
has rendered no less service by making known improved processes of 
grinding flour and baking, than by extending the culture of the potato.^ 

Parmentier was born in 1737, at Montdidier, and died in 1818. He 
passed through the wars of the Republic and of the Empire in the ca- 
pacity of military apothecary. Afterwards he was Apothecary in Chief 
of the Hoapitals. 

Artificial Production of Protein Sulstanees, — For a considerable time 
much attention has been given in France to the possibility of preparing 
albuminooa substances synthetically. For this purpose the processes 

generally adopted for obtaining amids and nitrils have been employed, 
ut while on the one hand Paul Th^nard ascertained that starch absorbed 
a con»iderabie proportion of ammonia when heated in a current of this 
pis, yielding matters analogous to protein sul»stances ; Schutzenberger, 
ProCesaor in the Faculty of Medicine at Strasbourg, independently, and 
almost at the same moment, reached the same result not only for starch 
but also for the sugars, and even for coloring matters. 

Some analogous results were published (May 7, 1860) by Schoonbrodt^ 
who obtained artificially a protein substance which he considered as 
a wcro-mtrile. Without disputing the merit of these observers, we remark 
that they cannot lay claim to priority, for long before 1860, (in June 
1856,) Dusart, n young chemist, showed that by heating in a close ves- 
lel, at a temperature of about 150^ C. either glucose, lactine, or starch 
widi aqua ammonise, there was obtained a nitrogenous substance, which 
alcohol precipitates in elastic filaments and which gives with tannin 
an impotr«8«ibl6 material. In these experiments, Dusart fixed four* 
▲m. Jocb. Sci.— Sbcoxd Sbrixs, Vol. XZXIII, Ko. 97.— Jan., 1868. 
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teen per cent of nitrogen by maintaining the mixture for fifteen days in 
an oven, at a temperature varying from 160^ to 200^0. The prodnct 
obtained under these conditions resembles gluten in physical properties. 
Unfortunately, it did not possess any of the chemical reactions which 
characterize the natural protein substances, except the odor of burned 
flesh, which it contracted by decomposition under the infiuence of heat 

Dusart has then the manifest priority over his rivals. But the chemist 
is to be remembered who first occupied himself with this question and 
considered protein substances as amids or nitrils. This chemist was T. 
Sterry Hunt, and the reader will recall with no less pleasure that it was 
in this Journal* (in Jan. 1848) that the memoir of Mr. Hunt was pub- 
lished, and that he therein for tlie first time suggested the possibility of 
preparing the protein substances synthetically.! 

pn the Oompies Bendus (T. Lii, 247, Fevrier, 1861) Hunt has 
made reclamation as against Messrs. Williamson and Gerbardt, 
of the Theory of Chemical Types commonly awarded to these 
chemists, basing his claim on the prior promulgation of those 
ideas which form the basis of this theory in his papers in this 
Journal ([2], v, 265, 1848 ; vi, 178 ; viii, 82 ; ix, 65 ; (1850)). Gcr- 
hardt, to Hunt's mortification, adopted his (Hunvs) ideas four 
years after date without any allusion to their authorship, while 
Wurtz in 1858 revived for the first time (as Hunt believes) his 
ideas of condensed types and of hydrogen as the fundamental 
type in organic compounds. In the Repertoire de Chimiepurett 
AppUqu6e, for Nov., 1861, Wurtz notices this claim of Hunt in a 
style at once courteous and critical, acknowledging that the his- 
torian of science must ever accord to Hunt the credit of having 
independently in 1848 announced the idea that water and hydro- 
gen might serve as types of a great number of combinatioDa 
Wurtz adds, " he (Hunt) will permit me nevertheless to say to 
him in this regard that he is not the first who has announced 
this idea. He himself cites Laurent and should have cited Grif- 
fin who published similar notions long before Laurent. For all 
this neither can Laurent or Griffin any more than Hunt pass as 
the authors of the theory of types ; and this as I think is Just 
Those who discover the facts which give prominence to an idea, 
and who, thanks to those facts, introduce the idea into science 
and who render it fruitful — ^these are the true discoverers. Now 
the discoverers of the mixed ethers, of the organic anhydrids and 
I may add, of the compound ammonias, are they who have really 
brought to light the molecular types which characterize modem 
chemistry. This is why Messrs. Williamson and Gerhardt have 
general credit as the authors of this idea. If they are cited in 

♦ [2], V, 74; vi, 269; and vii. 108. 

f Hunt has himself reclaimed his original observations of 1848, on occatioo of 
the first publication of a notice (in the Compiet Rmdwt of May 7, 18B0,) of SdiooD- 
brodt's paper. See Compiet Bendus, L, 1186, June 25 « 1860. Hunt's riews have 
been very widely circulated in the Elementary Chemistiy of SilUtnan, the organic 
part of which Hunt contributed. — Eoa. 
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preference to their predecessors, it is in virtue of the authority 
of facts and of that sort of supremacy which discoveries prop- 
erly so called, exert over pure speculations." Prof. Wurtz goes 
on to support his argument by illustrations drawn from the poly- 
atomic results of modern chemical research at greater length 
than our space now permits us to copy. — Eds.] 

Documents relating to the History of Amorphous Phosphorus, — Con- 
Bidering Questions of priority, we may be allowed to establish a historical 
(bcI which has been for a long tiroe misappreheDded. All the world unite 
in according to Schroetter, of Vienna, the merit of having discovered 
amorphous phosphorus. The Academy of Sciences at Pans confirmed 
this opinion by decreeing to Schrcetter a prize for this discovery. We do 
not intend to contest with Schrcetter the merit of having successfully 
studied this allotropic element By his labors it became doubtless better 
understood, and he pointed out its utility and economic importance. But 
it is proper also to show that amorphous phosphorus was already well 
known when Schroetter published Lis work, in 1848. Not only was 
it already known, but it was recognized as such, by Berzelius, in his An- 
nual Report, presented March 31, 1845 ; also by Marcliand, who exam- 
ined it carefully, taking it at first for iodid of phosphorus {Jour, fur 
Praktiseh. Chem. 1844, vol. zzxiii, p. 182). Hence, the real discoverer 
of amorphous phosphorus was not Schroetter; this merit belongs to 
Emile Kopp, wno was then principal chemist to tlie Faculty of Medicine 
at Strasbourg. The memoir in which he spoke of this red powder was 
presented to the Academy of Sciences in 1844 {Comptes Benaue, T. xviii, 
a 871), from whence it passed into the principal scientific Journals of 
Enrope. It was in a research upon iodhydric ether that Kopp made us 
acquainted with the red phosphorus, its preparation and its more import- 
ant properties. It is there stated that: **In preparing the iodhydric 
ether by means of alcohol, phosphorus and iodine, there remained, as a 
residue, a solid pulverulent substance of a deep red color ; this substance, 
when well washed, is insipid^ inodorous, and is but feebly attacked by 
the oxygen of the air ; this is nothing but phosphorus in its red state. 
It can be dried over the water batli, without being sensibly oxydized, 
bat it is difficult to drive away the last traces of moisture. By distil- 
lation it turns black and is transformed into ordinary phosphorus which 
ii condenaed," isc. &c. 

We thus see that amorphous phosphorus was duly recognized, and its 
individuality perfectly established, by Kopp, in 1844 ; it had even passed 
the ordeal of the critics, and remained as a simple body, so that it ia 
jnstly recognized, notwithstanding^ Marchand at first regarded it as iodid 
of phosphorus. The principal French and foreign scientific Journals 
mentioned it in 1844 and 1845, so that this result of Mr. Kopp has ob- 
tained all necessary publicity. It is true that nothing in the title of 
the memoir set forth the important fact which has occupied our attention, 
but it is none the less true that four years previous to Schroetter, Emile 
Kopp had already shown the existence of phosphorus in its red state, had 
made known a method for obtaining it, and had recognized its most es« 
leotial properties. It is proper, therefore, to give to each observer his 
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due, to Kopp the dueovery of amorphous phosphorus, to Schrcetter its 
application. 

Oxygenated Beveraget, — ^Mr. Maumen^ is Professor of Chemistry at 
Reims, the centre of the manu£M)ture of Champagne wine. He has 
recently made a series of curious experiments upon wine, into which he 
has forced oxygen gas under a pressure of seven or eight atmospheres. 
He ascertained that when wine was sufficiently old, that is, when it no 
longer gave a deposit, it underwent no chemical modification from the 
presence of compressed oxygen, even when the contact of the oxygen 
was maintained for almost a year. In that case the oxygen was not ab- 
sorbed and the acid power of the wine was not increased. The wine 
thus prepared is much more sparkling, or foams more, than the other kinds 
of common champagne. When opened it disengages pure oxygen, which 
rekindles an extinguished taper, and contains only such traces of carbon- 
ic acid as the wine contained before the experiment, and of which it 
could not be freed under a vacuum over a solution of potassa. 

The taste of the wine charged with oxygen is not <manged, but it pro^ 
duces, a little time after being drunk, a veir sensible heat, like the better 
kinds of old wine, a general and well marked agreeable sensation. Mr. 
Maumen^ inquires whether the physician may not avail himself of this 
observation. 

Oxygen ozonized did not oxydize wine. Although oxygen is but slight- 
ly soluble in water, it is dissolved in sufficient quantity, under a pressure 
of eight atmospheres, to produce a strong effervescence. Such water has 
no taste ; but by drinking it many days Maumen6 thought he experienced 
a real improvement in the functions of respiration and digestion. The 
preparation on a ereat scale of water and of wine charged with oxygen 
can be accomplished without difficulty. Oxygen is received in a gas- 
holder, a proper aspirator and a pump conduct it into a condenser where 
it is compressed to the extent of ten or twelve atmospheres. To be sure 
that this oxygen is sufficiently purified, it is passed through two cylin- 
ders, one of which is filled with caustic soda, and the other with ordinary 
charcoal in coarse powder. From the condenser it is forced into the 
liquid by means of the apparatus of Savaresse, which is tinned if the 
liquid is water, or silvered if wine or other acid or saccharine liquids are 
to be oxygenated. 

If the pump is worked slowly, the oxygen does not act upon the oil of 
the piston and the oxygen contracts no odor, ev«n under a pressure of 
fifteen atmospheres. 

Maumen6 has made some experiments with piotoxyd of nitrogen pr^ 
pared pure, from nitrate of ammonia free from chlorine. Wine charged 
with this gas possesses in a high degree the powor of producing the m- 
larious effects attributed to the gas itself. This fact Maumen^ determined 
by experiment, for the purpose it required only half a glass of the wine 
saturated with NO at six atmospheres. 

Electricity, — Effects of powerful tension, — At a recent meeting of the 
Academy of Sciences at Paris, Mr. Faye exhibited an experiment in which 
two plates of crown glass were pierced through and through by the elec- 
tric Apark of the great induction machine recently constructed by Ruhm- 
korff. One of these plates was four centimetres and the other six centi- 
metres in thickness : (one and a half and two and a half inches nearly). 
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On examining the path left by the spark, it is seen to consist of a white 
and opake fillet extremely slender, the whole length of which presents 
bright places of two or three millimetres directed successively like a spi- 
ral in different azimuths. It shows no metallic deposit. In the thicker 
plate this track bifurcates at a depth of about one-third of the thickness. 
Almost at the opposite &ce it again subdivides into many fillets, very 
fine and almost destitute of the bright places. 

During the experiment, Ruhmkorff demonstrated, by the appearance 
of Haidinger*s colored rings, that the passage of the spark was accom- 
panied by an energetic compression of the substance of the glass. No 
trace of fusion was discovered in these plates at the points where it was 
traversed by the spark. Mr. Faye thought nevertheless that it would be 
possible to produce on a small scale true fulgurites by the aid of this pow- 
erful machine, if the spark were forced to pass through a certain thick- 
ness of some pulverulent substance a little more fusible than crown glass. 

EUetro-Magnetism ; New Experiments. — Mr. Leroux, Assistant Pro- 
fessor at the Polytechnic School, has recently made some very curious 
experiments upon the current of the pile by the use of very fine con- 
necting wires. For the purpose of producing incandescence, Leroux pre- 
fers a wire of platinum. A wire one-fifteenth of a millimetre in diam- 
eter was thus maintained at a red heat through a length of fifteen or 
twenty centimetres, and there was required for this purpose only a dozen 
elements of Bunsen's battery. When it is desired to avoid incandescence 
and to have a very long conducting wire, it is better to employ silver, 
which offering less resistance causes less diminution of the current With 
a silTer wire of one-fifteenth of a millimetre in diameter, ten elements of 
Bnii9eD*8 battery are sufficient to produce through a length of forty or 
fifhr centimetres the interesting results we are about to consider. 

Presenting such a platinum wire, rendered incandescent, to the poles of 
a powerful magnet or an electro-magnet, the wire if rendered sufficiently 
flexible, assumes a series of configurations depending on the direction of the 
current^ and whether the line joining the extremities has an axial or an 
equatorial position. Such a conducting wire is attracted by a mass of 
iron : this is the counterpart of the original experiment of Arago that 
s conjunctive wire attracted iron filings when it was traversed by a cur- 
TenL The experiment of Leroux generally succeeded best when me mass 
of iron presented a large 8ur£EU» ; the conductor was then attracted to it 
tnd remained adherent 

Lastly, Leroux showed how a fine conjunctive wire could be made to 
ooil itself spontaneously around the pole of a magnet when it was placed 
in a suitable position. 

Upon one of the poles of a horse-shoe magnet,* he fixed an armature 
of soft iron, eight or ten centimetres in length, turned and polished. To 
this armature he attached the extremity of a silver wire, holding the other 
extremity in his hand, but so loosely that the wire could constantly obey 
the forces which solicited it This wire when traversed by a current coiled 
itself around the armature and there formed a helix wound in a direction 
opposite to that which would be required to give to the armature the 
8ime magnetism which it already possessed. For the more convenient 
performance of this experiment, and to render it, so to speak, more gen- 

* Aimant hifurquS; this Jouraal, [2] zv, p. 881. 
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eral, a small metallic bobbin upon which the wire is wound may be sa»- 
pended above the magnet In thii way the experiment may proceed 
without the aid of the operator ; the more constant the length of the 
wire passed over by the current the less danger is there of buminc it, as 
sometimes happens. We observe thus a new kind of motion obtained by 
the action of tue pile. To r^^late this motion and to prevent its undue 
acceleration, there may be placed upon the axis of the bobbin a much 
smaller cylinder, upon which a silk tnread, stretched by a suitable weight, 
winds up in an opposite direction. 

[The experiment of Leroux appears to us not different in principle from 
the well known oscillating helix of Ritchie. The spontaneous coiling of 
a thin conjunctive wire about a magnetic bar is curious and so far as we 
remember, new, but the use of a long thin wire of platinum or silver, 
between the electrodes of a voltaic pile, to reffulate and render sensible 
the heating power of the pile, has been a fiuniliar lecture room demon- 
stration in the United States, since the first introduction of Hare*s De- 
flagrators more than forty years ago (this Journal, fl] i"» 105, 1821) first 
supplied to the demonstrator the means of obtaining a measurable con- 
trol over the currents of powerful voltaic combinations. In demonstra- 
tions of this kind, it has been usual to ignite to full whiteness a wire 
of platinum a millimetre or more in diameter and from one to two metres 
in length. — Eds.] 

Electric Telegraphy : — Submarine communications, — ^The telegraphio 
cables which unite England and France are quite insufficient for the wants 
of the two countries and now more than ever is it important to increase 
the number of these lines of communication. Soon the two nations will be 
united to each other by thirteen wires, namely : four fix>m Calais to Do- 
ver, four from Boulogne to Falkstone, four from Dieppe to New Haven, 
in Sussex, designed to communicate severally between London, Marseilles, 
Lyons and Bordeaux. Lastly, there exists a communication between the 
two countries by the Jersey and the Guernsey islands. This line, which 
is composed of only one wire, starts from the vicinity of Coutances. 

Trans-atlantic communications are more than ever the order of the 
day. While the Russians are actively engaged with the long line which 
ought hereafter to unite the ports of the Souui of China to those of Amer- 
ica, remarkable efforts are being made in France as well as in England to 
unite Europe and America, l^e project which finds most favor in Eng- 
land is that of Col. Schaffner, who proposes to correspond with America 
by the north of that continent and the north of Europe. The cable will 
start from the coast of Scotland and proceed by way of the Faroe islands, 
Iceland, Greenland, Labrador, Newfoundland, and Canada to New York. 

In France there is little sympathy for this northern line. The low tem- 
perature may become an ol^tacle in those desolate regions frequently agita- 
ted by snow storms and traversed by auroras which are well known to 
cause disturbance of the telegraph ; this inconvenience is not compensa- 
ted by the sub-marine lines in waters covered with ice and disturbed by 
volcanoes as in the neighborhood of Iceland. This project therefore of- 
fers less prospect of success than that which has been but imperfectly ex- 
ecuted between Valentia and Newfoundland. 

The French project proposes a line to start from the shores of Brest 
and touching at the island of Flores, one of the Azores, to terminate at 
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St Pierre Ifiqneloo near Newfoundland. The disianoe acrots it withoat 
doubt greater, bot the cable would be placed in more favorable conditioDt, 
We may mention that the cable from Malta to Alexaudria has been 
laid without obstruction ; there are intermediate stations at Tripoli and 
Bengajri. The completion of this line will enable us to hold communi* 
cation with India in 18 days. 

At the same time a new cable is being laid between France and Alge- 
ria ; this new cable starts from Port-Vendres ; the first section is already 
laid, reaching to Mahon. 

jitw system of cables, — Sub-marine communications are easily estab- 
lished where they are to operate only for distances comparatively small. 
The length of the cable between Malta and Alexandria is 14(K) miles* 
Great distances are attended by difficulties which have been so frequently 
mentioned that it is not necessary to repeat them here ; we will merely 
isy that the cables in use are much too heavy, and hence the iron wire 
twisted upon the outside as a protection by stretciiing (with no fault of 
the manufacturers) ruptures the conducting wire. 

The new cables are much lighter ; the spiral armature of iron is there 
replaced by a simple envelope of textile material, so that it resembles 
very much an ordinary ship cable. The weight does not much exceed 
that of the volume of water which it displaces, so that descending slowly 
it does not acquire that prodigious tension which caused fhictures of the 
earlier eables surrounded with a metallic covering. The interior wires 
sre inaalaled by kiyers of caoutchouc and gutta-percha applied in a 
Tseaam, so that the interior may be as much as possible freea from air. 

PkysioloyietU effects of the JaSlectric Telegraph, — ^It appears that con- 
stant watching of the needles of electric dial -plates begins at length to 
produce an unpleasant effect upon the eyes of some of the operators. 
After laborious service, and especially after service at night, the retina is 
frequently so affected that for a considerable time all objects appear double 
sad alnooded in a haxe. This affection is developed only at those stations 
where the needle tel^aph is employed. This telegraph is no longer 
used in France, it is but little used in England, except the needle tele- 
graph of Wheatstone. In France the printing telegraph is preferred. 
Two new systems are about to be adopted ; the first that of Huffhes, an 
American, the other that of Caselli, of Florence. The first prints the 
Komaa letters with a velocity which permits the transmission of twen^ 
or thirty words per minute ; the second, called the pantelegrapk^ repro- 
dncea everything autographically, writing, linear drawings, portraits, land- 
icape% Ac. ^, with a velocity of eight to ten words of ordinaiy writing 
or 60 words written with the characters of Morse. 

Army Telegraph. — In July last the French Minister of War caused 
lome experiments to be made in the Champ de Mars with the army id' 
tpvpk. Let us see in what these experiments consisted : A certain num- 
ber of mounted artillerists were followed by a vehicle properly attached, 
in which were placed lances designed to serve as telegraph posts, and also 
the electric conducting wire. At a given signal they quickly extended 
themsdves over the line ; this signal was given as soon as the extremity 
of the conductor was fixed to the earth by means of a stake. At the 
distance of thirty metres a horseman dismounted, took a lance given him 
by an artillerist in the carriage, and set up the lance in the earth, causing 
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it to mftke half a turn m> titat the head of the lance should be encircled 
by the electric wire. The horseman then made the lance fast bj means 
of two guys fixed to it, and fastened to the earth witli two stakes. The 
same operation was performed rapidly by other horsemen, but it was found 
that the lances were required not more than once in one hundred metres. 

These experiments demonstrated that a telepfraphic line may be impro- 
vised, in case of necessity, for armies in the field for example, and that 
too in the time strictly necessary for men and horses to move from the 
point of departure to the point of destination. In case of olietacles to 
the carriage^, resulting from irregularities of the ground, each horseman 
charged with the duty of planting a lance, carries it in his hand and at 
the stirrup as practiceil in the regiments of lancers. 

MUUary Photography. — ^Tlie Minister of War always interested in tlie 
aid which the art of destruction may draw from scientific discoveries 
decided, some months since, that in each eorp9 d^Armh there should be 
an ofiicer skilled in photography. In every camp-iig^ he is to follow the 
expeditionary corps. To this officer are aAHiyrned two suliordi nates, in the 
capacity of photographic aids, and pix soldiers are detailed to serve ss 
a.isi^tiints. Tae iip[)ar.itus employed is necessarily limi*^, consisting of 
objectives ad?ipted to long distances, and whioli can be easily packed in 
a single wagon. 

Otuino and Artificial Pearls. — Artificial pearls were invented in the 
fifleenih century by a Parisian artist bv the name of Jaquin. These are 
small beads of thin glass lined in the interior with E^wemee d* Orient and 
then tilled with wax. But what is the substance called ** Essence 
d*Orient** f This pompous name was invented for the sole purpose of 
concealing the true nature of the material from which it was prepared. 
But this material is furnished by a small white fish, the abUUe, very com- 
mon in the rivers of continental Europe. It accompanitft the scalei of 
this fish and is detached when the scales are rubbed up for a consiilerable 
time and thrown into a vase of water. To collect the ^ esmnee dTontnt^ 
the water is poureil oft* from the vase upo.i a fine hairaeive which retains 
the scales and allows the water and the product sought to pass through 
it. The latter sinks lo the bottom and is obtained pure by decanting the 
water. A little ammonia is added to prevent its decomposition. 

[n one small river, in the department of Meurthe, not far from Nancy, 
they collect each year 25000 kilograms of the ablette, ]>roducing 600 
kilograms of scales, worth 25000 francs ; all this is employed exclusirely 
in the preparation of artificial pearls. 

Nothing is known concerning the chemical nature of this substance 
which is attached to the scales of this little fish, and no one appears to have 
devoted any attention to that point. Mr. i^arreswil, has however discov- 
ered that it is identical with a principle extracted directly from guano by 
Bodo Unger, which he called Gaanine. Guano being an excrement of 
sea birds, it follows on the one hand that the guanine might be met with 
in other species of fish besides the ablette — a thing which was to have 
been expected. Interesting in a pliysiologic«il point of view, is Uie ques- 
tion, what is this proximate principle which is not digested and which is 
found unchanged in the exc.ements after they have been for many ages 
exposed to the action of the air f 
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SCIENTIFIC INTELLIGENCE. 

L PHYSICS AND CHEMISTR7. 

1. Depth of the Ocean. — On page 39 of this volame, Mr. Ssmann haa 
toted Laplace'a inference of 600 meters (near 2000 feet) for the mean 
tpth of the ocean. All researches tend to show that this depth is 
iry greatly less than the actual depth ; the data on which Laplace's 
nclosion was based are also quite conjectural. The area of land to sea 
now stated as 3 : 8, and not as formerly, 1 : 3 — ^this would render the 
eaa even shallower than was stated by Laplace — while every modem 
nenration in deep soundings, and above all the discussion of waves of 
ftnslation in earthauakes — proves it vastly deeper. 
The discussion of the Japan earthquake wave in 1854 (quoted in a 
>t6 on p. 89j by Prof. Bache,* gave for the depth of the Pacific Ocean 
the path of the Simoda waves to San Diego and San Francisco (34^ 
)', 32'' 42', 87'' 48^) a depth of 2,230 to 2,100 fathoms (13,380 to 
^600 feet). 

Young estimates the average depth of the Atlantic at about 16,000 feet, 
id of the Pacific about 20,000 feet. 

Guyotf derives from the law of the relief of continents about 15,000 
at fi>r the South Atlantic, which he suggests may be too little. 
Henchell derives from the velocity of the tide wave, according to 
iry*s table, 22,000 feet for the Atlantic basin from lat bO"* S. to lat 
)* N. He thinks that an average depth of four miles is rather above 
jm below the true depth. 

Eldden§ assumes a probable average of three and a half miles or 
Kmt 18,000 feet 

There is certainly a wide difference of statement among these authori- 
is, but we seem authorized in assuming a mean depth for the great 
seanic basins of 15,000 to 18,000 feet The greater of these numbers 
oold still leave Mr. Seemann's conclusions on the absorbability of the 
aten of the globe by its rocky mass quite within the range of probability. 

3. On some of the double salts of Cyanid of Mercury: Preliminary 
)tiee of a Memoir upon this subject ; by W. P. Dsxtbr. (From the 
roeeediDgs of the American Academy, t)ec 10, 1861.) — ^An investiga- 
m of some of the compounds of cyanid of mercury having already 
Kopied me for a considerable time, I would beg leave to communicate 
le oondnsions at which I have thus far arrived : and would state that I 
n still engaged in the prosecution of the subject* 
For several of these compounds my analyses have led me to infer a 
xnpoeition differing from that assigned to them by previous investigar 

* Coast Sarvey Report for 1855, p. 842. 

f Qoyot, Eartn and Maa 

i Herechel, Physical Geography, p. 72, EDglish editioa 

8 ElSden, Fhyt. Geog. (Erdkunde.) 

Ax. Joes. ScL— Sbcohd Sksibs, Vol. XXXni, No. 07.— Jan., 1888. 
16 
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tore. For example, the salts of cyaoid of mercury with the dhloridi of 
nickel and cobalt, to which Poggiale* gives the formula 

NiCl, HgCy, 6H0 
2C0C1, HgCj, 4H0 

I have found to be expressed by 

NiCl, 2HgCy, 7H0 
CoCl, 2HgCy, 7H0 

thus removing a difference which was certainly not to bo expected in 
bodies so nearly related, and showing their conformttj in constitQtioo 
with the other salts of this class. 
The salt to which Desfossesf gives the formula 

KCl, 2HgCy, HO 

I find to contain itoo equivalents of water : and for the analpffoiis sslt 
with chlorid of barium, which according to Poggiale contains bnt 4H0. 
I get the formula BaCl, 2HgGy, 6H0. 

It then agrees in composition with the corresponding salts of SrCI and 
CaCl. 

The cyanid unites also with chlorids of the Qrpe H.Clg : I have 
formed and analyzed the compound with perchlond of iron* Its for- 
mula is Fe^Cl 3, 4Hg Cy, IRQ. 

I hope to get similar salts with Al^CljfBe^Cl, and perhaps with Cr^Cli, 
For the salt of cyanid of mercury and chromate of potash, first described 
by Oaillot and Podevin^ Rammelsbefg§ has fonnd the fonnula 

2(KOCrO,), 8HgCy 
which was changed by Poggiale | to 

KOCrOg, 2HgCy. 

An analysis of this salt has given me resolts agreeing very nearly with 
those of Rammelsbeig, with the addition of one equivalent of wat«i^ 
which has been hitherto overlooked. Its formula woud then be 

2(KOCr03),8HgCy,HO. 

The analyses of the compound which has been mentioned as consisting of 

BaCl, 2HgCy, 6H0 

have shown that the compotiiiam of tkie mli i$ noi eomikuUf ami iimdh 
tjcact accf^rdanet with ike laws nfckemieal ptoportkm. 

The above formula requires 16*73 Ba, and 48*77 Hg in tlie hundred 
In the salt as I have obtained it, the barium is always deficient in quan- 
titv and the mercurr in excess. The barium has been found aa low u 
13*4 and I have never found it higher than 15*69 : while the mercury 
varievl from 54*3 to 5Q'5. In general, the smaller the excess of cUorw 
of barium in the solution from which it crrstaltiiea, the less barium, and 
the more mercury will be found in the salt. In some of the caaes, those 
which i;:Hve th<> extreme numbers^ this may very probably be owing to a 
mechanical avlmixture of cvanid of meicurv. the crrstals of which formed 

t Umelin. llAiKibuch d. On:. CV Bd 1, a 417. TWt ordinal nemolr in Jomn. 

li\UU. M«>\i. XI. ^1^1, U IKU «(X>M«Abl« to BQte« 

^ l\^. AaiK BO. 4d« a ISl smi Bd. 85, a 145. | Log. cH. 
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at the same time with those of the double salt, and, as I shall on another 
occasion show, cannot always be distinguished from them. It is likewise not 
impossible that there may be a compound of chlorid of barium with more 
than two equivalents of cyanid of mercury, and that the analyses were 
made upon mixtures of the two salts. But the existence of such a body 
has never been shown, nor do we know an instance of a chlorid, 
iodid or bromid combining with cyanid of mercury in any other pro- 
portion than one equivalent to two. The salts of chlorid of nickel and 
chlorid of cobalt which I have mentioned, and a salt said, also on the 
authority of Poggiale, to be composed of 

2NH^C1, HgCy 

are the only exceptions to this statement which I have been able to find. 
In other instances, as in that of the subjoined analysis, which was made 
upon large, perfectly defined, and carefully chosen crystals, deposited by 
spontaneous evaporation from a liquid containing a considerable excess of 
dilorid of barium, such an explanation seems to me entirely iuadmissible. 

The analysis gave 

Calculated. Found. 

Ba 16-73 15-69 

CI (8-66) (812) 

2Hg 48-77 51*32 

2Cy (12-68) (13-84) 

6BlO 1817 11-58 (by difference.) 

100- 100- 

a direct determination of the water upon another portion gave 6H0 = 
11-68. 

The above is one of thirteen analyses of this salt, and is chosen for no 
other reason than that the crystals were carefully selected, and that its 
socaracy is vouched for by the agreement of the direct determination of 
the water with the determination by difference. 

The water was determined directly in two other cases and the varia- 
tion from the determination by difference found to be less than one-tenth 
of one per cent To control still further the exactness of the analyses 
and the purity of the double salt, the chlorine was in one instance deter- 
mined ; the analysis gave 7*98, the quantity required by the barium 
present was 8-01. The cyanid of mercury used was also analyzed by the 
lame process and with the addition of the same reagents which had been 
(mployed in the analysis of the double salt; the result differed from the 
ealcnlated composition only by one in the hundredths of a per cent In 
ill of these analyses the deviation from the composition of the theoreti- 
ieal or normal salt is unmistakable ; and is the more striking when the 
perfect crystalline structure of the body is considered. I have observed 
I similar abnormal composition in the salt of chlorid of strontium, 
while the salt of chlorid of potassium, for example, even when crystal- 
lised in the most confused manner, has a composition agreeing completely 
with theory. 

Reserving further discussion for another occasion when the subject shall 
liave been more thoroughly investigated, the following is the view which 
I am at present inclined to take of this, as well as of some other instances 
ci similar nature. 
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The body in question may be r^arded as composed of fwrmat salt of 
definite atomic constitution, to which is added a certain exeen^ variable id 
amount, of cyanid of mercury ; which latter is not combined ehemkally 
with the normal salt, but enclosed like a foreign body in the interstiees cf 
its crystalline structure. 

If this view be correct, the water and barium should bo present in the 
abnormal in the same relative proportion in which they exist in the fior- 
mal salt : and if the excess of cyanid of mercury be deducted from the 
total salt analyzed, the barium found should be in the same proportion 
in the residue, as it is in the normal salt The one of which conditioni 
is virtually included in the other. 

The abnormal crystals of this salt, which I have examined, agree pretty 
well with these conditions. Omitting the details for the present, it may 
be stated that the water thus calculated on the barium found, is, in gen- 
eral, deficient by about 0*5 per cent ; is agreed in one case very neariy 
with the theory, and was found once to be 0*7 per cent in excess. In 
this case unusual and perhaps inadmissible means had been taken to 
remove adhering moisture. The salt is permanent in a not too dry air, 
but in the air of a heated room or in air kept dry by means of snlphurio 
acid it effloresces and loses at last nearly the whole of its water oi ciys- 
tallization. When it is considered that the only means we possess of 
drying such a salt without expelling the water essential to its ciyatallins 
constitution, is the mechanical operation of pressure between paper, the 
above mentioned deviation from theory, amounting to six or seven milli- 
grammes on the quantity taken for analysis, may not be thought to exceed 
the limits of the unavoidable errors of observation. 

Should this view be borne out by further investigation, and should it 
be admitted that crystalline bodies may hold certain of their constitiienti, 
or even foreign substances, in a state not of chemical but of physical or 
crystalloyraphic combination, this property may serve to explain the ap- 
parent inexactness of some chiemical analyses, as well as facts in mineral- 
ogy which at present are not easily reconcilable with the laws of atomic 
proportion ; and may show that where a deviation from these laws is 
coexistent with crystalline structure, such deviation may be merely appa^ 
ent, and the crystalline form in reality dependent upon the presence of s 
body possessed of a definite atomic constitution. 

TxoHxioAL Chkmistrt. — 

3. American Process of Working Platinum. — Ever since the ready 
fusibility of platinum in the flame of the oxyhydrogen blowpipe was de- 
monstrated by the late Prof. Hare of Philadelphia, at the beginning of 
the present century,* the experiment of melting this metal has been a 
familiar one in American lecture rooms. 

The fact that the forging of platinum upon a manufacturing scale, has 

* Annales de Cbimie, xlv, 135 ; oompare ibid, xl, 81, fhun American FhiL Traoa. 
vi, 99. See also this Journal, [1] ii, 295. 

According to Bergmann (in his Etaavs, London, 1*788, ii, 1*79) platiDom was fint 
fused by Delisle who, baring exposed chloroplatinate of ammonium ** to a most 
violent degree of heat in a blast-furnace," obtained a malleable metallic glohule. 
Bergman himself repeated the experiment, with success when the quantity of 
ammonium salt taken was small and the heat of the furnace very intense. Berg- 
man first succeeded in fuaiog platinum with the common mouth blowpipe {ibuL 
p. 180.)— r.H.8. 
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been for several years an established branch of industry in this country, 
appears, however, to be less generally known among chemists. 

That the metal could readily be worked in this manner was repeat- 
edly urged by Hare. Thus, for example, in 1837, in a letter to Dal ton,* 
he says, *^I have succeeded in fusing into a malleable mass more than f of 
a pound of platinum. In all, I fus^ more than 2 pounds 14 ounces into 
four masses averaging of course nearly the weight above mentioned. I 
see no difficulty in succeeding with much larger weights. The benefit 
resulting from this process is in the &cility which it affords of fusing 
platina scraps or old platina ware into lumps, from which it may be 
remodeled into new apparatus."! 

In Philadelphia large masses of platinum have been, for years, worked 
in this way by Mr. Bishop, formerly assistant to Dr. Hare, (see Journal 
of the Franklin Institute, 1860, [3], xl, 123). The process has alto been 
employed in New York. 

We copy the following account of its details from Mr. J. T. Hodffe'i 
excellent article upon Platinum in vol. xiii, p. 382 of Appleton's New 
American Oycloptedia, New York, 1861 : 

" Platinum has been successfully worked in New York upon a con- 
liderable scale by Dr. K A. L. Roberts, who employs the oxyhydrogen 
blowpipe for melting the metal. His object is chiefly to convert crude 
platinum and scraps into plates and wire for the use of dentists. To ob- 
tain the metal soft and tough and without flaws, he finds thorough melt- 
ing and welding at a white heat essential. The welding is a delicate pro- 
cess, requiring that the platinum should be perfectly clean and be heated 
in a muffle until the surface is too hot to be distinctly seen. If visible 
the metal is too cool to be welded, and hammering upon it will have the 
effect of shattering the piece. The metal should be handled with tongs 
plated with platinum, and hammered first with a clean hammer, weigh- 
ing not more than a pound, upon a clean anvil ; and both hammer and 
anvil should be as hot as possible without drawing the temper of the 
iteel. The metal cools very quickly, and it is with difficulty kept at the 
high heat required. After being welded a heavier hammer may be used 
for forging. Dr. Roberts, having condensed the scraps or sponge by 
partially melting them very compactly together into a square block of 10 
or 20 ounces weight, places two of these blocks in the muffle together ; 
and as soon as they attain the high temperature required he removes 
one speedily to the anvil, and gives it 3 or four quick sharp blows in 
rapid succession and returning it to the muffle treats the other in the same 
way, and so alternately till both are thoroughly welded. By long hammer- 
ing the metal is made tou^h and fibrous ; but if thrown into the water 
while hot, it becomes crystalline and brittle. The partially melted tsakes 
before formng are crystalline and sonorous, and break easily like spelter.** 

Hie following additional remarks descriptive of the blowpipe used, and 
the mode of employing it, are quoted from the article Blowpipe in the 
third volume of the N. A. Cyclopaedia, p. 385. 

• This Jonroal, [1] zzxiii, 195. 

f In a snbteqoeot note (this Jonroal, zzzv, 828) Hare mentions an ezperimeni 
is whidi he melted 26 oonees of platinum to a state so liquid that the oootain- 
mg cavity not being sufficiently capacious, about 2 ounces of the metal overflowed 
leaving a mass of 28 ounces. *' I repeat,** says Hare, *' that I see no difficulty in 
tztflDuii^ the power of my apparatus to the fusion of much larger masses."— r. m, s. 
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"• An apparatus of great efficiency and Bimplicity of oooitmction has re- 
cently been constructed in New York city by the Drs. Roberta, dentists, 
for remelting platinum scraps, and converting them into merchantable 
plate. They employ 2 copper gasometers of cylindrical form, 1 for each 
gas, that for hydrogen of the capacity of 220 gallons, and that for oxysen 
of 80 gallons.'>|The pressure of the Croton water, which is aboat 60 Tbi. 
to the square incb, forces the gases through metallic pipes to the appara- 
tus connected with the burner. Each pipe connects with a abort brass 
tube, which is closely packed with wire, and thebe unite in another brass 
tube which is also closely packed in the same way. From this, by a pipe 
of only about a quarter of an inch diamater, the mixed gases are toen 
conveyed to the burner. This is a small platinum box inserted in a lump 
of plaster of Paris and asbestus, the aperture in the disk making its ex- 
tremity being 21 little holes in 8 rows, such as might be made by the 
point of a pin. The platiuum disk in which these holes are perforated ii 
only about -}■ by ^ inch in size. It is found that copper aniwen the pa^ 
pose quite as well as platinum. The lump of plaster is constructed like 
the water-twere of a forge or furnace, and is kept cool by a current ci cold 
water constantly flowing through it The supply of the gases ia regulated 
by stop-cocks, one for each gas, placed near Uie point of their coming 
together. The jet points downward. The platinum scrape are firsi com- 
pressed in an iron mould into cylindrical cakes of the weiffht of 8 or 4 
ounces each. Two or three of these are set upon a thin niat fire-brick, 
and heated in a furnace to a white heat Beinff then transferred with the 
fire-brick to a large tin pan like a milk pan, which is well coated within 
with plaster of Paris, and brought under the jet, this is instantly ignited, 
and the platinum at once begins to melt Its surface assumes a brilliant 
appearance of the purest white, like that of silver, and soon the whole 
is melted into one mass ; but so great is its infusibility, that it chilh 
before it can flow off the flat surface of the fire-brick. It cannot, there- 
jore, be oast in a mould. For the uses to which platinum is applied, 
this, however, is of no consequence, as the cake of metal is easily ham- 
mered into any desired shape, or may be rolled at once into plates, or cut 
and drawn into wire. With the apparatus of the Drs. Roberts 58 ounces 
of platinum were melted into one cake at one operation, lasting only IS 
minutes, in April, 1858. This was hammered down without waste, and 
drawn out into a plate over 40 inches long, and about 8 inches in width.^ 

4. Arsenic bating in Styria. — For the benefit of those interested in 
this question, which was discussed in our columns some time since, (this 
Journal, [2] xxx, 209,) we would record the fact that Profs. Roscoe of 
Manchester (Trans, of the Manchester Lit and Phil. Soc, Oct 80, 1860; 
in Newton's London Journ. of Arts, [N. S.l xiii^ 48, and London Chem. 
News, Nov. 10, I860,) and £. Scfasefer of Qratz (Sitzungsberichte der 
Akademie d. Wissenschaften zu Wien, vol. xli; in Journal flir prak- 
tische Chemie, Ixxxii, 101,) have recently brought forward so large a 
mass of definite, well authenticated evidence tending to show that arsen- 
ious acid is habitually eaten, by many persons in Styria and in quan- 
tities usually considered sufficient to produce immediate death that no 
reasonable doubt^can any longer be entertained of the prevalence of the 
practice. r. h. a. 
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IL GEOLOGY. 

1. Prof, HcUPs rejoinder to the criticisms of this Journal on his Contri' 

butions to Palceontology, 

[We hATe received from Prof. Hall the following communicatioD which 
we publish with two foot-notes and a closing commentary. We do not 
recognize the right of an author whose works are reviewed by us to reply 
to our criticisms in our own pages — on the contrary, while we are always 
ready to rectify errors when they are pointed out, we accept the reticence 
usual in such cases as the only safe rule. In the present case, for reasons 
which appear in the conclusion, we print Mr. Hallos communication ex- 
actiy as ne sent it to us. — ^Eds.] 

7b tk$ JB£i^$ of tk$ American Journal of Sciinee and Art$ : 

III this Journal, vol. xxxi, p. 292 (March, 1861), there is a notice of 
the Thirteenth Annual Report of the Regents upon the State Cabinet of 
Natural History. To legitimate and honest criticism I make no objec- 
tion, but I am constrained to dissent from the tone of this article. 

I will oonftne myself at this time to a brief notice of some of the more 
salient points. The first issue is in regard to the date of publication. 
The reviewor says, Appendix F has a '* separate titie page." This title is 
what printers term a half title^ and is printed in the same form with 
the other matter, so that no change could be made afterwards, as might 
have been, had there been a ^ separate titie page." 

In order to avoid misapprehension, I sent to the printer a notice to be 
inserted at the end, as follows : 

** When the Appendix F (Contributions to Palseontology) was originally 
reported, it was intended to embrace only the new forms of Graptolidkje, 
the obe^rations on Rhtncbonslla, and the new genera Skenidium, Am- 
Boo<sLiA, and the observations on Athtris, Merista, etc., with descrip- 
tions of some new species of Brachiopoda, subjects which had been deter- 
mined some time previously. The delay in publishing the Report has 
enabled the author to add other matter since its date. To the titie page, 
therefore^ diould be added ^with additions during I860.' " 

This notice I regarded as sufficient to prevent all mistakes of date. 
The title should have been *^Jrom investigations made during 1858 and 
1859;" and, still fi&rther, I had printed on the cover of my own copies 
'^wiih additions during 1860." Moreover, there is upon every leaf ^' JVb. 
89 Senate^ which furnishes the actual date, were there only a single 
sheet circulated. 

I have sought no priority by claiming date of presentation or commu- 
nication of the Report If it be requisite to place the day of the month 
on a publication, I can only sav that it is not usual, except for periodicals. 
What is intended by ^ original text," I am at a loss to know. Is it orig- 
inal manuscript f Has the public a right to anything beyond what is 
printed and published f Is the author precluded from proof-corrections! 
I had originally communicated, for the Thirteenth Report, an article on 
the genera Athtris— >Spirioera, Merista, Camarium and Meribtxlla, 
retaining Camarium^ and proposing Meristella for those now called Leio- 
rkynehus. When I returned from Wisconsin in the autumn of 1860, 1 
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* 
foand a letter from Mr. DaTidsoo, to whom I had before oommnnicated 
my views, statins that MerUta (Airypa) tumida, cited by him as a type 
of the genas Merista^ did not possess the shoe-lifter process, as in M. 
Kolprum and others. In this letter, Mr. Davidson says the term ** Jfe- 
ritta must be retained for thou having the ehoe-lifter jpixwett;"— and, de- 
sirous to avoid all confusion, I went at once to see if the Report were 
Sublished, in order that, if not, I might add a note. Finding that the 
^port still waited for the plates of Mr. Gheeney's part, I obtained per* 
mission to reprint a few pages, which I regarded as a more sure way of 
avoiding confusion than an explanatory note. Gondnding that the 
septum shown in Oamariuu might be only a greater development of the 
shoe-lifter process than shown by Sliss and Davidson, I decided to re- 
linquish that genus, and to place the species under Msrista, making the 
necessary changes. These changes were made in November, 1860. 

If those sheets are what the reviewer refers to as the ^ original text,** 
they contain nothing of which I am ashamed, or which I am afraid to 
have made public 

In regard to changes, I claim it to be the right of an author to make 
changes before publication, unless the rights of others are infringed ; and 
the <^nges in this were not of that character. As to the oham of 
changes made in the TwelfUi Report after it had been in part drciuated, 
I am not aware of them, and shall feel obliged to the reviewer to point 
them out The pages circulated by me are the same that now oonsti- 
tnte a part of the lUport, without the change of a line or a word. 'Vmi 
the editors correct the erroneous impression they have given f 

On the subject of the criticisms upon the new genera propoaed, the 
interests of science demand a correction through the pages of the JonniaL 

Of Amboogeua the writer says : 

^ 2. Amboocblia. The types of this group are said to be Orthie nm- 
hanata^ Conrad, and Spiri/er unguieuluSt Sowerby. It is therefore the 
same as McCoy's genus Mabtinia (see McCoy's Bndsh Paleozoic Fossils, 

p. a^i)." 

The type of this genus Amboocblta is Orthie umbonata of Conrad, 
not ^^ecua to 5e." Perhaps the reviewer was not aware that the genus 
MAanNiA was proposed by McCoy, in 1844, for species very unlike 
Ambocgelta ; but that he did place Ambocobua (Spirifer) unguieulue 
under the same genus ten years later does not affect the limits of the 
genus as first established by the author, upon typical speciea of quite 
another character.* 

I quote below what the reviewer says of the genera Lbiobhtvoeus, 
Meristblla, Athtris and Spiriobra. 

** 4. Lbiorhtnohus. Shell with the general form of Rhtnohohbua, 
but with the plications more rounded, and rarely or never continued to 

[* We think Prot Hall is wrong; here. McCoy inclnded in bis genua sudi ipe- 
des M 8, deeorOt 8. elliptiea and 8. glabra. These are idl of the same character is 
8, ungmeulu$. Prof. Hall ma^ tee that this is David8on*s opinion by referring to 
his late papers on the Carboniferous Brachio{X>da of Scotland (Geoloffistt toL ii, p. 
18, 19). He there makes 8, unguiculHt identical with 8, Urei, and the latter con- 
generic with 8. glabra. If therefore the genus Martinia were to be restored, it 
would include 8, unguiculut, and as Profl ibll considers this latter to be coQgeneric 
with 0, umbanata, then AxBOoauA most fall into Martixu.] 
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tlie laterml marginal which are more compreaeed than in Rhynchonella 
proper. The internal struotare appears, so fi&r as ascertained, to be the 
same as in Mbbistklla ss * {Atkyrit par»y 

** 5. Mbrutblla. Intended to include that group of species of Aiky" 
rUy McCoj, which has A. tumida^ Dalman, for the type. It is not proba- 
ble that this proposal will be accepted, because, if McCoy's genus is to be 
dirided, then we have three names (long in use) to be accommodated, 
that is to say, Athtbu, Spirigbra and Mbbiota. No new names can be 
admitted and! all the old ones shall have been provided for. 

**' Aikyrit must be retained for the group with the beak of the ven* 
tral valve imperforated, and closely incurved, and with the mesial septum 
in the dorsal valve (type A. tumida)^ This remarkable assertion will 
doubtless astonish paleontologists. 

** Spirigera must include those with the beak of the ventral valve per- 
ibrated, and a rudimentary mesial septum in the dorsal valve (type S. 
eofienUrtea)." 

The writer here seems to have fallen into the same error as before re- 
garding Athyris, which he says has A. tumida as it$ type.* The type of 
Atbtru is A* etmcmtrica ; and A. tumida of Dalman was, ten yeara 

[* If tiie rsader will take the trouble to oompsre this sentenoe with the three pre- 
mimg panipaphi, ha willperoeive that Prof. Hall mifimderstaDds or misinterprota 
tha orignal atatement. Toe reviewer does not aver that A, tumida is the type of 
the gaaua ATTBia> hwtthat it ia the ^pe of "a yroty of 9p«eie$ of Avbyvm,** This 
gwoB aa cffigioaUy racogpiaed by MeOoy ia eompoaea of several groupa of apeoiea. 
A, ImmmCs b tha type of one of those groupa, and the writer maintaiDS that "if the 
ffima it fo it di9uU' and each group provided with a separate generic appellatioa, 
than the nana AvHram most be retained for that particular duster of spedea of 
wfaidi A, iumidti is tha central and typical form. 

In otdbr to show thai tha position taken by the reviewer is the correct one, we 
ihall chre a abort hiatoiy of tha iacta. 

1. lieOoy was the fint to point out that certain speciea of Brachiopoda wfaidi 
kid hmm oommody referred to Thtbraiula should be aeparated from that genua on 
asoooBft of their poaaeaaing internal ■piral appendages. His definition is aa foUowa : 

*'Aikyri», McOoy (fig. 19), in whi^ there is no vestige of either foramen, cardinal 
cr hoiga-line. Thb remarkable genua is frequently confounded with thoaa 



dHfla woally named TnrebnUtda in the older rocks, but is distioguished by the lane 
.... - .- ^ ^^^^ -_ 



spinal appandagea, which are wanting in the other group.'' (Syn. Car. Foaab of u^ 
kod, p, lie, 1844w) 

On tha aama pasa he figuraa a spedea (but without a spedfio name) and refera to 
H (if. 19) aa an iUustratioii of hia idea of tha tyjncal form of his genus. It showa 
m paiiaa tion in tha beak. He doea not point out any puticular tpedea hj name 
as the type of hia genus. The first species described by him he refers to A, can- 
it^ not in this he waa probably mistaken. His description is not that of A, 
and further, we do not Ijelie^e that that spedes occurs in the Oarbonif- 
lim aa t ona of Ireland at alL He did not at that time place A. ittmida in the 
aa ha was then engaged with Carboniferous spedes only, but he did so after- 
, wliao he deeeribed the Palcoaoic fossils of England, mdudii^ the Silorian, 
Davwdaa, and Carboniferous. In judging of the opinions of a natunlist as to tha 
S of a ganaa» we must study all that be has written about it, and not confine 
Ivaa to one part. It is of no importance when McCoy placed A. tumida or A, 
in bb genoa, aa Plrof Hall seems to think. The real question is : did he 
the genus aa induding both the groups of which these two spedea 
ars tha respective types f All his writings on the subject show clearly that he did, 
and no attanipi to quote his opinions otherwise will be successful in convincing any 
waU infuraMd palMmtologist to the contrary. His only mistake was in suppodng 
Ax. Jooa. 8ci.— flncoim Sbbies, Vol. XXXIII, No. 07.— Jak., 1803. 
17 
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later, placed ooder the geoas bj McCoy, and haa been anbaeqnently cited 
by Davidson as one of the types of Mbribta. 

The most charitable explanation that can be offered for the reriewer is 
his ignorance of what has been done among the Brachiopoda, by McCoy 
and Davidson, in treatises not rare or obscure. This question has been 
so fully discussed and clearly settled, by Davidson, and other writers, that 
it would scarcely seem necessary to introduce it here ; but, sinee this 
Journal has been the medium of an erroneous view, it is but justice thsi 
the true one should find a place in its pages. The writer who will have 
the names of Atbtris, Spiriokiu and Mbribta ^accommodated," and 
says that no new names can be admitted ^till all the old ones shall have 
been provided for," knows very well, if he undentands the sntjed, that 
his arguments are false. 

that all the species had the beak imperforate, whereas in many of them it is dit* 
tinctlv perforated. 

2. In 1847, D*Orbigny proposed to change the name of the gemie to SmxeisA, 
00 the groond that Athtsib, which implies the absence of a foramen, was inappro- 
priate for vpecies which have the beak di«tmet1y perforated. But he fell into aBii> 
take in the opposite direction, for while he defioM hit gema as eompoeed of psrfo* 
rated species, be placed in it a number of forms which are dearly imperforate, sodi 
as A, dere$, A. vuliur. A, Ciree, A. patter and A, iumida. He names A, cometur 
triea as the type. (See PalimUclog%€ Franfouit voL iv, p. S69, and also J hrodramt 
dt PalSontoloffU, vol i, p. 48.) 

8. SnaxGKSA was adopted by several of the leading pahsoDtdorista id Svops. 
Prof. Hall adopted it in 1867. (See De$eripiion of Pmlmomne Fomb, 10th An. Repi 
Reg. N. T., Appendix C, p. 168.) The two genera were no doobt intended by thsv 
autfx>rB for the same general group of foerib, but aeoording to the literal meaaiBg 
of the words made use of by them in their definitions only those wiUi imperforate 
beaks could be placed in Athteis, while Snaionu would inelnde only the perfora- 
ted species. The writings of naturalists however must not be interpreted aooorcfin; 
to this narrow principle, but much allowance most be made for miperfectioiis is 
descriptions of species and genera. 

4. In his Introduction to the Classification of the Brachiopodaa861-1864),Davidsoa 
settled the conflicting descriptions of McCoy and IVOrlngny ny dividing the genni 
into two groups, retaining the name Athteis for that anb^fronp which has the beak 
imperforate, and Spieigkea for the other with the beak penbrated. The foriaer hai 
A, tvmida for its type, and is precisely equivalent to Hall's geons MmusnuxA, pro- 
posed several years afterwards. 

This is the classification which the writer of the criticism maintains should be sos* 
taioed, and we cannot see any reasonable objection to it It is perfectly just towards 
both McCoy and D'Orbigny. It inflicts no injustice on any otoer anuior. It is not 
inconsistent with purity of soological nomenclature, or m any way injnriooB to 
science. It does not require any uKxiiflcation in either of the original definitions. 
The typical species are central and dominant forms of two different groups of specisi 
which together form one larger general groupw ATBran, under this arrangement, 
is the generic name of that group which has A, iumida for its type. SraueiaA ii 
a perfectly unexceptionable name for the other group, of which the typical form ii 
M. eimeentriea. Prof. Hall's proposed genus Mssistblla is predselv identical with 
ihe genus Atbtsis in its restricted sense (as above explained), and cannot be ad- 
Mitted until some good reason is shown for setting aside Davidson's arrangement 
It beloags to Prof. Hall to place this reason before the public in a dear and nnsopbis- 
tieated inaoQer. If he succeed in maintaining his point, then he will establish a 
classification for this group of fossils far inferior to that proposed by Davidson. 
SpiauasaA must be suppressed, and ATBran roust take its place, and thus stand as 
the generic appellation of a group of fossils for which it is not appropriate. We 
hold that this change is not necessary, and as it would if adopted be injurions to 
jKieoce by affecting the purity of jpoological nomenclature it cannot be mamtained] 
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Athtris and Spiriobra have been proved to be entirely synonymoue. 
The same apeoies are cited as typical, both by McCoy and D*Orbigny, 
onder these two ^neric names. McCoy proposed the genus Athyris m 
1844. and lyOrbigny the name Spiriobra m 1848. In British PalsBO- 
loie Foesila, page 193, 1852-55, we find ** Genus Athyris (McCoy) 1844 : 
Syo. Spiriobra (D'Orbigny) 1848;" here the author himself cites Spi- 
riobra as a synonym. 

Atbtrib has precedence of date over Spiriobra ; but, from the eontra- 
didion of hct implied by the name, it has been objected to ;* so much 
•o that Davidson, in his English edition of the Introduction to the Study 
of the Brachiopoda, adopts the name Spiriobra for the typical species of 
McCoy's g^nus, and places under Athtris such forms as A, tutnida (for 
tfaoAe before placed under Spiriobra. 

The species enumerated by McCoy under his genus, in 1844, were 
A* coneentrieOj A, decussaia, A, expansa^ A, fimoriata, A, glahr%$tiea^ 
A. fftahiiarit^ AL hUpida^ A, planosukata^ A, «^t<amoM, and A. triloba. 
All theae are tme Athtris, as the genus is now understood and ao- 
eeptad. The fiust that Prof. McCoy, nine years later, cited Atrypa 
fiMUclfky Dalman, as an Athtris, cannot be used to sustain a genus 
founded upon other types ; and Athyris tumida of McCov is fre^ to be 
ased for the eatablishraent of any other genus, whenever it is proved to 
possess diaracters differing from the typical forms of Athtris. The fact 
thai MeCoy cited this as an Athyris no more renders it an Athtris, 
than it was made an Atrtpa bv being thus described by Dalman ; and 
it was jost as much free for the roundation of a genus after the citation of 
IkOoy aa before. 

Tha geooa Mbrista was proposed by Edward SQss, and is founded 
apoD important and peculiar characters not possessed by A, tumida. 

When the reviewer says that S, eoneentrica roust be the type of Sp^ 
RtOBnA, is he aware that this identical species, AL eoneentrica^ is the type 
of MeCoj'a genus Athtris f 

Fnrthmnore, the reviewer goes on to cite Davidson, and says: ** Theae 
two jranerm are limited as above by Mr. Davidson in his Introduction to 
th^ ClaBsifiation of the Brachiopoda, pp. 84-87 ; and by F. Roemer in the 
last edition of Bronn's Lethea geognosticay vol. i, pi. 2, p. 880-381. It is 
qaito elenr that if Mbribtblla be retained, then either Athtris or Spi- 
bmbea mvt be suppressed in order to make a vacancy for it There ia 
BO piobability of this being agreed to by Palaeontologists. The other 
genoa MnamTA will, no doubt, hold good for those species which have 
the ahoo-Ufter process in the ventral valve." 

In a ]>revions paragraph the reviewer cites a late publication of McCoj 
(British Paleozoic Fossils), ignoring bis Synopsis of Carboniferous Fossila, 
1844, where the generic descriptions of both Martinia and Athtru 
iirsi published. In the paragraph just quoted he cites Davidson 



* Id 184Y, Mr. D*Orbi({ny objected to the naroe of Athtkis, ttatiog it to be "in 
cdoiplela eontrsdiction with looloj^ctil charactert,** and proposed aa a mibatitote 
the aaoM SnaiosaA, B. e&ncentrica being his type, the same species which in 1844 
had hem proposed by McCoy as the type of his genus AxHTBia See Divusoir, 
IntiDdactioD to the Study of the Brachiopoda, English edition, page 86; also the 
TnoA editioD, 1856 ; also McCoy *s Synopsis of the Carboniferous Fossils of Ire- 
Mid. 1844. — J. a. 
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1861-1854, ignoring his later edition, 1856, where he gives his reasoDi 
for regarding Atbtris and 8piriobha as precisely synooyinotts, and 
memng both in Atbtris on aocoont of the priority <^date of that name. 

Mr. Payidson in the same edition adopts the genos Mkrista of 8ta, 
citing M, tumida or M, HercuUa as types ; bnt as tlie original deeoription 
is given for those species having the shoe-lifter process, and as Mr* IHivid- 
son agrees that the name must be retained for those having this proccsi, 
the M, tumida cannot be included, for it has not such a process, while it 
possesses other important differences from both Atbtris and Mcrista ; 
and for this and similar fonns I have proposed the name of Mrbistrlxa. 

If any one has been aggrieved by tne description of species which they 
have published during 1860, the question is readily settled bj showins 
the date of publication. For my own part, I am ever ready to adopt aU 
such names as have legitimate priority, whosesoever they be ; and it is not 
to be supposed possible that several persons can be working in the same 
field, wiUi no concert of action, without at some time describing ** under 
different names" identical species. It would have been a simple prooess 
for the reviewer to point out the specien thus described, and then the 
question would not have been left in doubt James Hall. 

As Mr. Hall has seen fit to call this subject up again, we ayail onrselvcs 
of the occasion to record some points of scientilc ethics which do not 
appear to command the attention iu all quarters to which they are entitled. 

Most scientific disputes arise from questions of /wtoniy. Naturalists 
are peculiarly liable to anticipation of their labors by others wdUng in 
the same line of investigation. Hence, all agree that publiaUitm alone 
can entitle an investigator to priority. However hard the rule may be in a 

given case, it is the only safe one, and its foroe is universally acknowledged. 
ut, what is publication f The answer is equally definite, althoogh not, 
perhaps, so generally accepted. It is the actual distribution of the results 
claimed in a printed form to the principal workers in the same depart- 
ment — whether by means of a scientific journal, a scientific society 
which publinlies a Journal or Transactions, or in a separate memoir. The 
latter case alone requires anv care on the part of the author to see that 
copies are placed in proper hands, since the public nature of the other 
means of publication leaves no excuse for ignorance. Merely pnntmg a 
memoir, without a reasonably general distribution of it, is not publication, 
neither is an oral or written oumrounication to some non-publishing So- 
ciety publication, since the chief end of publication is not thus gamed, 
the matter does not tlius come to the knowled^ of others who are en- 
gaged in kindred pursuits. Publication, then, is not printing alone, but 
it IS dUiributing a printed memoir or communication. It is easy in any 
case of im)K>rtance to make the date of publication definite, by printing 
It upon the cover, taking care that the date and the actual itsue corres- 
pond as nearly as possible. 

In cases of Reports communicated to public bodies — e. g. to the N. Y. 
Senate by Uie Regents of the Unirersity — the presumption is that the 
Report given in at a particular date contains a showing of progress to that 
daU, and siuce the date of the last published Report Iking made and 
accepted by the public body at a given date, it is closed, and cannot be 
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open to eaaeatiiil changes in the original matter without the permission 
of the body to whom it is made — nor even then without indicating the 
changes made by a new date affixeil tiiereto. Tins is such very common 
sense and usage that we should never have thought of enunciating it so 
fiNmally had not the language of Mr. UmIPs communication led us to sup- 
oose that he, at least, did not recognixe this well established principle. 
Lot us now apply these principles to the case in hand. On the 10th 

£ April, 1860 — as appears from its title page — the ^ Thirteenth Annual 
port of the Reffents of tlie I'liiversity of N. Y.*^ *' was made to the Sen- 
ate.** Appendix l!\ of this Report contains Mr. Hairs "^ Contributions tb 
Paleontology," always looked for with so much interest by palseontolo- 

fista the world over. It was not, however, until early in 1861, that this 
hirteenth Report, in its present form, was distributed— our own copy 
eame to hand Feb. 18, 1861, or about ten months aHer the date of ita 
presentation to the Senate — a month earlier (Jan. lOtli) we received 
Mr. HalPa memoir (* Contributions, ^*.') in a separate brochure — from 
the author. We look in vain in the Report for the * Notice' quoted 
above by Mr. Hall, and which, *to avoid miMippreliension,' he 'sent to 
the printer to be inserted at the end.' * This notice I regardoil as suf- 
ficient to prevent all mistakes of date,' he adds : but, we ask, where is the 
notice ! It certainly formed no part of either of three copies of the Re- 
port which we received from different sources— one from Mr. Uall himseld 
There is nothing whatever in the document to lead any one to suppose 
that it ia in any respect different from the Report made to the Senate, 
April 10th, I860. But in the foregoing communication Mr. Ilall tells us, 
BOW for Uie first time, that certain ^* changes were made in Appendix F, 
in November, 1860" — and he states what in general thi'^e changes were. 
Tliis ia all that our criticism of last March charged. ^ Such changes," we 
Slid at that time, ^'should have been indicated by an appropriate date, 
either in tlie text or on the cover of the Report." As Mr. Ball admits 
the changes in question, we ha\'c nothing fartner to say on that point, as 
this was the very subject of animadversion. Mr. Uall appears, however, 
to overlook the important fact that such changes, unless indicated, tend 
to vitiate the authenticity of date of the whole document, and naturally 
lead to tlie inquiry what part of the paleontological contributions vfat 
made to the Senate April 10, I860?* 

In answer to Mr. Hairs enouiry, if the public has any right to know 
anything beyond what is published ? it is sufficient to say, a public doc- 
ument on the principles above stated cannot be changed from the orig- 
inal nunnscript without permission, and plainly indicating the parts 
changed. Mr. Hall seems to have persuaded himself that 'a notice* 
tent to the printer, to be inserted at the end, was sufficient to prevent 
all mistakes of date. Unfortunately this * notice' nowhere appears In 
the Report, and we are for the first time apprised of its existence in 
the present communication. Mr. Hall affinns that he does not know 
what we mean by the expression * original text,' which he has found 
in a foot note to our criticism, where it plainly has reference to an orig^ 
inal MS., lod|B;ed with a scientific society, or public body, for publica- 
tion, and which all the world knows is no longer subject to the changes 

* Ws would ask, was not the whole chspter on the Oonialite limtstone (p. 96 and 
IbUowiiif ) added as late in the year as the other changes admitted by Mr. Hall f 
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of the author without permiBsion and indication. Who would Ihink o: 
confounding the suppretsion or replacing of several printed pegea, in 
inch a document, witn '* proof-corrections T We will nol beliere that 
Mr. Hall thus intends to trifle with things too plain for comment. When 
in February last we compared the suppressed pages (those which Mr. 
Hall says he suppressed m November), a copy of which is now before 
us, with the Xlllth Report, we were naturally startled to find anch dis- 
crepancies in a public document, with nothing whatever to indicate when 
or why they were made. As stated in our critical notice, we ^ eonld not 
permit the recurrence of this practice to pass without our earnest pro- 
test." That the criticism was not unmerited or out of place we had good 
reason to know ; and now we may add to the testimony of others, Mr. 
Hall's own confession as to its essential accuracy, however he may de- 
clare that there is nothing in the suppressed pages to cause him shame. 

To show that the delay of ten months (from presentation) in the dis- 
tribution of these Reports, as well as the changes introduced, leads to 
confusion, annoyance, and liability to error, we cite the following ex- 
amples: 

Leiorhynehut muUicoitata^ of Hall, fig. 14 and 15, p. 04, is deacribed 
on p. 85, in the early sheets, under the name of IferuteUa malfteottofa. 
By reference to the Canadian Journal for May, 1860, p. 278, we find 
the same fossil described by Billings as coming from the Hamilton 
shales of Canada West, and were named Bkynehmiflla (t) Lamra ; then 
is a trifling discrepancy in the two descriptions, as is natural^ bat no one 
will question the identity of the fossils. Now if there was a ouestion 
of priority in this case, it must be decided by a reference to oatea of 
publication — thus 

Lewrktfnehu9 (=: Meriitella) muliieattala^ Hall, April, 186(>. 

Rkyni^mulla (?) Laura^ Billinob, May, 1860. 

This gives Mr. HaJl a month's priority, as judged from the dates on the 
covers of the two authorities, while by Mr. HalFs own admission he in 
Nov. 1860 changed the generic name from Merktella to ZmrAyndkua— > 
as ^Pf<^ <^ hy a comparison of the early sheets already quoted, with 
the official issue of December following. 

A case still more evenly balanced is that of OnmiaiUiM Hytu^ Hall, p. 
102. This species was published Nov. 24, 1860, by Meek h Worthen, 
as G. Lytmi (Proceed. Acad. Nat. Sei. FhiL, Oct 1860, p. 471). 

The Megatnbomia Lywd^ (n. s.) Hall, p. 110, is also described in the 
last quotedpaper of Meek « Worthen, under the name Oafd h matphM 
radiatiL, Tney have since made a new genus of it, under the nam^ 

CaU>IOP8IS. 

Again — Spirifer semtplieaiOy (n. s.) Hall, p. Ill, was described by 
Prof. Swallow as 8. Ooqpennsis^ (n. s.) on p. 048, TVoat. Acad. SL ZoatJ^ 
in the summer of 1860. 

We might extend this list, but enough has been cited to show that 
the inconveniences alluded to have actually occurred, and to justify th^ 
assertion made in March, ^ that Prof. Hall has introduced into this paper 
under new names several species which have been described by othef 
authors during the vear 1860." It is not that '*any one has been 
aggrieved*' bv this that j^ves it importance, so much as the needless 
confusion ana complexity in scientific nomenclature which thus 
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At re^^trdft the Xllth Report, onr remark that " changes had been 
made in it after it had been in part circalated and noticed in this Jonmal'' 
waa not intended to apply to the 18 pages then noticed, which are repro- 
duced in the final Report with only a few mechanical changes, bnt to 
the evident introduction of new matter at a date later than its accredited 
date. This we presume Pro£ Hall will not deny, and as the proof would 
extend this article, already too long, we will not cite it now. It is enough 
for the interests of science that the justness of our criticism is acknowl- 
edfled by Mr. HalPs own admission, that he made the very changes to 
which we objected, many months after date of presentation of the &port. 
That, moreorer, our recommendation has had its proper effect, in securing 
in the case of tiie XlVth Report a regard for the date of publication, 
we hare before had the satis&ction of remarking.* — Eds. 

Dse. so, 1861. 

PoarsoRiPT. — Since the fbregoinffremarks were on the press we have 
seen (Dec 27th) a copy of the Slllth R^ents Report, sent from Al- 
bany, Dec 4th, to a gentleman in New Haven, on the last page of 
which appears the ' Notice' quoted above by Mr. Hall. That thu notic$ 
does not appear in either of the copies sent to us we have ahready 
stated. One of these copies we received on the 6th of May last, from 
the Secretary of the Board of Regents. Plainly therefore the append- 
ing of this notice to the Report is subseauent to the ofScial issue of the 
Document, and, of course, since our critical notice of it in March last. 
In order to append it, tiie last sheet of the Report (of which it forms 
an int^g^ral part) has been reprinted. 

It is not our duty to reconcile these discrepancies. This ^Notkt^ 
however, does not in our judgment meet the case at all (even had it ap- 
peared on the first page of every copy of Appendix F), since it leaves 
the reader wholly uninformed in respect to the nature of the chanses 
which have been made (altiiough these changes involved the reprinting 
of pages 78, 74, 75, 76, 84, 85, 86, and 118) while it is itself likewise 
witnout a date. 

2. NoU on IhB Taconie Syttem of JBmmam ; by T. Stirbt Hukt, 
M.A., FJft.S. — ^In a notice of the Taconie rocks in the last number of this 
Journal, (p. 428,) it was explained that in going eastward from the line 
of fisolt which brings up the Taconie group to overlie the Trenton and 
Loraine formations, Mr. Emmons asserts that we meet successively with 
lower rocks, all dipping eastward, until in the Green Mountain gneiss we 
have a rock which is older than the Taconie group, so that the newest 
rocks appear to be at the base, and the oldest at the summit of the series. 
It was nowever maintained in opposition to this view, that the apparent 
order of superposition from the great fault, going eastward to the Qreen 
Mountains, is in the main, the true one, and that the black slates of Em- 
mons, which he regards as the newest rock of his series, are really among 
the oldest, while the Green Mountain gneiss is a rock higher in the series 
than any of those to the west of it 

These propositions we still maintain, but in explaining what we con- 
ceive to be Mr. Emmons's error, we have said that m order to explain this 

• This Joomsl, [i], zzzii, 4S0. 
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supposed inversion in the sacceasion of the rooks he imagiiies s great 
overturn of the whole series in question. In this we hare been mwled 
by the language of Mr. Emmons, which has caosed him to be misinter- 
preted by others as well as by ourselves. In speaking of the sncoeasion 
of rocks he uses the term ^ inverted strata,** and Mr. Barrande has qx>keB 
of the *^ overturn {renvertement) of the whole systam." Mr. Marcou, ap- 
parently as the interpreter of ifmmons, speaks of the strata in question as 
having been ^ overturned {nnvertMj on each side of the crystalline and 
eruptive rocks which occupy the centre of the chain, presenting thus a 
fan-shaped structure, and all the accidents which accompany a com- 
plete overturn of a whole system of strata," so that in going eastwards 
towards the centre of the chain, we find that the most recent strata appesr 
to be placed beneath the most ancient, ** in consequence of an overtnn 
(renvenement).^ — Cwnptes Rendut de VAcad^ liii, 804. 

Now in justice to Mr. Emmons it should be said, that despite his use 
of the expression ^* inverted strata,** he has never maintained any inver- 
sion or overturn, as a careful examination of his description will show. 
(Tacimk Syttem^ p. 17). He supposes that during the accumulation of 
the Taconic rocks the gneiss which formed the eastern limit of the basin 
was progressively elevated, so as to bring successively the older members 
above the ocean from which the sediments were lieing deposited, and 
that the upper parts of the formation, such as the black slates, were thus 
confined to a narrow basin and never extended far eastward ; at the same 
time he conceives that denudation may have removed large portions of 
the upper beds. At a subsequent period a series of parallel fiiults, with 
upthrows to the eastward, is supposed to have broken the strata, given 
them their eastward dip, and caused the older beds to appear to overlie 
the newer, thus giving rise not to an inversion of the strata, but to an ap- 
parent inverted succession. Now we find in Canada evidence that the 
slates which Emmons regards as the newest are really near the base of 
the series, and consequently cannot admit hb hypothesis to explain an 
order of things which we conceive to have no existence. 

The careful study of the region in question shows that although such 
a great upthrow and overlap does bring the Quebec group to the surfi^e 
from beneath the higher roocs, to the eastward of this &ult, undulations, 
overturns and downthrows to the eastward, diversify with eastern up- 
throws the structure of this complicated region. The gneiss of the Green 
Mountains like that of the Scottish Highlands and the granite of the 
summits of the Alps, is the newest rock of the chain ; the structure of all 
these mountain regions beiuff synclinal as we have endeavored to show 
in the case of the Alps, ^this Journal [2], xxix, 118,) and as Sir Roderick 
Murchison has beautifully represented in his late section across the Scot- 
tish Hipfhiands. (See his new Geol. Map of ScotlandJ 

3. Ntw species of Lower Silurian fossils ; by £. Biluvos, F.G.S., 
Palaeontologist G. S. Canada. Montreal, Nov. 1861, pp. 24, 8vo. — We 
have received under the above title an interesting bulletin recently issued 
by the Geological Survey of Canada, — so ably conducted by Sir W. E. 
Logan. This memoir contains descriptions by Mr. Billings, (with some 
thirty excellently executed wood cuts) of four new genera, and twenty- 
five new species. 
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Most of these foanla are from the Potsdam Group, or Primordial xone, 
at this time receiring so mach attention from geologists. It is worthy of 
note too that a portion of them came from a distant locality, at the 
Straits of Belle Isle, on the i»x northeastern coast of America. The fol- 
lowing is a list of the species described from the Potsdam Group at this 
place, viz : — Palceophycus incipiens^ Archeocyathus AilanticuSy A. Minr 
gamenni^ Obolus Latnudorkut^ OboUlla chromatiea^ 0. dngulaUif Com* 
uphaliUM miftfr, BathyuruB unectuSf B. parvuluB^ StUterella rugota^ S, 
obtuMo^ and S, ptdehella, 

Mr. Billings also identifies amongst the fossils from this group at the 
Straits of Belle Isle, ScholUhus linearus^ and two species of trilobites 
described by Prof. Hall, from Vermont, in 1860, under the name OlmuM 
Tkompmmi and 0. Virmontana. Prof. Hall supposed these two trilobites 
to belong to the Hudson River Group, but the great Bohemian geologisti 
Barrande, on seeing Prof. HalFs figures, at once pronounced ihem Pri* 
mordial types, whi<m view is clearly established by Mr. Billings's invesU- 

Stion of their associates both in Vermont and at Belle Isle. Mr. Hall 
a ttnca created from Uiem a new genus, Barrandia. 

From rocks of the same age in Vermont the paper under review con* 
tains descriptions of the following species, viz : — PalcBophycus congrtga* 
tuif Ortkmna fiitinata^ Camerella antiguata^ OonocephaliUt Adanui^ 0, 
IfMCir, C. offnofa and C7. vuleanus. 

It likewise contains descriptions of the following new species from rocks 
of the age of the Trenton, Chazy and Black River limestones in Canada 
and Vermont, viz : — Eo^ponxia JRoemerii^ JS, variena, Attylotpongia par* 
9ulaj Lmgula Perryiy Lituites Fainsworthi^ L. impercUor^ and Ampyts 
SalU. 

The new eenera established in this memoir are Eospongia^ Areheocyor 
(4tM, OboUUoj and Salterelh. The first two of these genera seem to 
belong to the AmorphotocLj — ^the second includes small Brachiopods^ allied 
to OMuM of Echwald, but differing internally ; while the fourth is for 
the reception of a group of small conical bodies, possibly belonging to 
the Pteropoda^ and related to TTieca, Morris, and Puginuculus^ Barrande. 

It is an interesting fact that Meek and Havden have recently identified 
fitym the Primordial rocks at the Black Hills, and in the Rocky Moun- 
tsins west of there, a species of the new genus ObolelUM^ very closely allied 
to the ^rpical Belle Isle species ; and that it was found at these far western 
locaKties, associated with Lingula primea^ L. antiqua^ an Arumellus^ and 
numerous small conical bodies very like some of those referred by Mr. 
Billings to his genus Salterella,* The occurrence of such similar groups 
of organic remains in the Primordial rocks, at such widely distant loeal- 
ities and latitudes, both in this country and in Europe, indicates the preva- 
lence of a remarkable uniformity of climatic and otner physical conditions 
over immense areas, if not indeed throughout the entire world, during 
these early periods of our earth's history. 

In addition to its great usefulness in developing the natural resonreei of 
the country, the Ganiulian Survey is making important additions to science, 
and richly deserves the liberal government patronage it is receiving. 

* See Dr. Hsyden't srtide on psge 58 (and following), of this volmne, for a a^ 
ties of the fiicU here alladed ta 

▲m. Joum. 8cl->Sbcoici> Baans, Vol. XXXm, No. 07.— Jak., ISet. 
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4. Highly interetting diewvery ef nmo Saureid Setnaime, — ^Hr. 0. C. 

Manb, a student in the Sheffield Scientific School of Yale College, pro- 
cured last summer from the Ck>al Formation of the Joggint in I^ova 
Scotia, where he has for several seasons spent his long vacation in min- 
eralogical and geological observations, two Saurian vertebra), of which 
Agassiz writes to us thus : 

** My Dear Silliman — A student of jour Scientific School, Mr. Marsh, 
has shown me today two vertebrs from the Coal Formation of the Jog- 
gins, which have excited my interest in the highest degree. I have never 
seen in the body of a vertebra such c-haracters combined, as are here ex- 
hibited. At first sight they might be mistaken for ordinary Ichthyosau- 
rus vertebrsB ; but a closer examination soon shows a singular notch in 
the body of the vertebra itself such as 1 have never seen in Reptiles, though 
this character is common in Fishes. We have here undoubtedly a nearer 
approximation to a synthesit bettoeen Fith and Reptile than has yet been 
seen. ♦ ♦ ♦ ♦ The discovery of the Ichthyosauri was not more 
important than that of these vertebrs ; but what would be the knowl- 
edge of their existence without the extensive comparisons to which it 
has led. Now these vertebne ought to be carefully compared with the 
▼ertebrsB of bony Fishes, with those of Sauroid Fishes, of Selachians, of 
Batrachians, of the Oolitic Crocodilians, of the newer Crocodilians, of 
the Ichthyosaurians, and of the Plesiosaurians, and all the points of re- 
semblance and difference stated ; because I do not believe there is a ver- 
tebra known thus far, in which are combined features of so many verte- 
br», in which these features appear separately as characteristic of their 
type. Whatever be the fate of these remains, be sure that they are pre- 
served where nothing can happen to them, and where they will be duly 
appreciated. Ever truly yours, L. AoAsais. 

Mosenm of Comparative Zoology, Cambridge, Dec. S8d, 1861." 

5. Diicwery of Saurian Remains in the Kevper (^ the Jura. (Extract 
from the ^ Sentinelle du Jura.^) — In making a section fof the railroad 
now in construction in the neighborhood of roligny, remains of a gigan- 
tic Saurian have been discovered. With great care and precaution the 
following fragments were obtained. Three claws of eight to twelve cen- 
timetres in length, several other phalanges with fine articular surfaces, a 
part of the tarsus and meta-tarsu.«, two joined vertebne, and several other 
fragments. The dimensions of these Itones is such tliat the whole length 
of the animal cannot be less than thirty to forty metres. [!] 

** These remains lay in the upper strata of the Keuper, visibly over- 
lapped by the lower Lias. These formations have heretofore been con- 
sidered as devoid of organic remains in this country (France) where they 
contain gypsum and rock salt. Nevertheless, some years ago, Mr. Pidan- 
cet, a geologist of the Francs-corot^, found in these same strata large bones, 
which he deposited in the museum of Besan9on, and which he considers 
as belonging to the same species. Beside^ a few months ago, near Dom- 
blans, while opening a ditch for the railroad, a similar fragment was 
found, and Mr. Lauckardt, one of the employees, has seen at the same 
place other bones, much larger, which he could not displace on account 
-of their fragility.'' ♦ ♦ ♦ 
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*^ Another dircoverj, not less imporUnt, was made by Mr. Froment, 
niAjor of Saint Lothaire, in strata youiij;rcr than the Keuper formation. 
The bones found there belong to the Elephas priraigenius and to a kind 
of »tag ; among them are two molar teeth beautifully preserved. This 
deposit of bones is in a layer of sandis marl contaim'ng boulders of quarts 
and numerous fragments of terrestrial and freshwater bhells, but no trace 
of human remains.*^ (The corresi)ondent of the ^'Sentinelle** is a rail- 
road engineer, Mr. Chapard.) — Translated and unt to this Journal hy 
A, F. Bandeiier, Jr^ Highland, la. 

III. BOTANY. 

1. liimoin sur U Cynomorium eoeeineum .... par H. A. Wkddell.^ 
M.D., etc (Extrait det Archives du Mus4um^ tom. X.) Paris, I860. 
Imp. 4to., with four plates. — An admirable memoir upon the longest 
kaowD Balanophoreous plant, the only one which inhabits Europe and 
its confines on the Mediterranean, but which still needed the pro- 
longed and searching investigation which Dr. Weddell has given it. The 
results of his studies of the living plant, in Algeria and elsewhere, com- 
plete the account in Dr. Hooker^s monograph of its parasitism and anato- 
miai] structure, explain the nature of the inflorescence, confirm and ex- 
tend our knowledge of the flowers, seed, and embiro, ascertaining (as 
Hofmeister had iiidependently done) that the ovule has a proper integu- 
ment and the seed a testa, instead of being as simple as Dr. Uooker had 
floppoaed ; that tlie embryo, a depressed globular body at the micropy lar 
extremity of the albumen, is properly acotyledonous, being essentially an 
axis, ^ tiffelU^ from the micropylar extremity of winch in germination 
the forming root develops ; and this, singularly enough, instead of turn- 
lag downward in the normal manner, uniformly turns upwards, and 
grows towards and even beyond the surface of the soil with which 
tiie soeds were covered ! This was equally the case when Melilots, and 
other plants upon the roots of which Uynomorium is commonly parasitic 
were made to germinate along with the latter ; and even when the rootlet 
of the germinating Cynomortum was placed in contact with the seedling 
foiter-plaut which it is known to affect, it still turned upwards from the 
foster plant it needed and towards the light. In consequence, Dr. Wed- 
dell, when obliged to interrupt his experiments, had not succeeded in 
observing the formation of the parasitic attachment of a seedling to its 
Burae. lie recommends the future experimenter to bury the seeds more 
deeply under seedlings of the foster-plant, when, perhaps, this remaining 
and most interesting point in the history of the development of the par- 
asite may be determined. a. o. 

2. Monographia Betulaeearum hueusque cognitarum^ auetore K Rboel. 
Moscow, 1861. — A separate issue from the Idth volume, new series, of 
the Memoirs of the Imperial Society of Naturalists, Moscow. It occupies 
129 pages, and is well illustrated by outline figures which fill 13 plates, 
quarto. Dr. Kegel, — now the Director of the Imperial Botanic Garden at 
St. Petersburgh, which, as a botanical establishment, ranks next to that of 
Kew and the Jardin dcs Plantea, — is adding to his very high reputation 
as a acientific horticulturist, that of an acute and active systematic 
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botanist We have not yet been able to teet this monograph bj revising 
under its light the Birches and Aiders of the North Amenoan continent, 
but the work evidently embodies the results of a prolonged and careful 
study of ample collections, and appears to be most fiiithful and judicious. 
Judging from the view taken of Betula alba^ the author certainly cannot 
be charged with taking too narrow views of species ; since under B. alba 
he includes (mth Spach) not only B. populiffkia (which appears unavoid- 
able), but also B. papyraeea. Yet surely no person could readily con- 
found our Paper Birch or Canoe Birch with the White Birch of thii 
country. a. o. 

3. Dr. 0. MuUer's continuation of Walpers' AnnaUt Boiankti Sytiem- 
aticcB, — of which two volumes (the fourth and the fifth of the entire 
series) have been published, has now proceeded to the first fasciculus of 
the sixth volume. This continues the Monocotyledons as far as to tiie 
JtineacecB ; and this volume is to complete the present undertaking, viz j 
the compilation of the genera and species which have appeared in man:< 
fold works or scattered publications during the years 1851 to 1855, 
inclusive. a. o. 

4. Journal de Botanique NeerlandMHy rtdig4 par F. A. W. MiqiTSL, 
Professor de Botanique k I'Universit^ d^Utrecht. Ann6e, 1861. 1« 
Cahier. 8vo. pp. 06, with one plate (Amsterdam and Utrecht) — ^Prof 
Miquel, it will De seen, is as active at tne University of Utrecht as he for 
merly was at Amsterdam ; and this new botanical journal will secure 
a wider circulation for being published in the French language. Hm 
principal original articles in this journal are furnished by the editor himself 
They are a detailed account of the Palms of Sumatra; A notice d 
Slodta Canaden$i$ established in the waters of Utrecht, and likely tc 
become a pest in Holland ; New plants cultivated in the Botanic Garaen 
of the University of Utrecht ; and Remarks on the Flora of Southern 
China. The plate represents a new Nepenthes. a. o. 

5. Tropical Fibres ; their Production and Eeonamic Extraction ; hj 
£. G. Squibr, formerly minister of the U. S. in Central America, etA 
New York, Scribner dr Co. 1861. 8vo. pp. 64, with 16 plates.— 
Although it is true enough that the author in this work can ''la^ 
but little claim to scientific accuracy, either of classification or expression,' 
yet he has here brought together a considerable amount of general in 
formation about the principiJ textile fibres of the tropics and the plant 
that produce them. The great desideratum is some economical methoc 
of extracting and cleaning such fibres by machinery ; and Mr. Squiei 
states that ^a machine has now, however, been invented and put ii 
operation, which,, in ray opinion, combines the desired conditions, anc 
which, I have little doubt, is destined to augment very largely the present 
supply of tropical fibres, if, indeed, it does not entirely revolutionize, oi 
both continents, the present modes of production. I refer to a machiM 
invented and patented by a Mr. G. Sanford, designed to operate undei 
a process patented by Mr. J. E. Mallory." ♦ * * «* I feel safe in saying 
that by the aid of a machine not exceeding in cost $100, one expert han< 
can extract in a single day (say from the Apave Sisilana or Mtmequm 
a greater quantity of fibres, in better condition, than one hundred mei 
can obtain through the primitive modes now in use.** All depends upoi 
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this maoliine, of whidi no particular information is given. The plants 
ars abnndantlj to be had, at small cost. 

Mr. Squier pays a well-deserved tribute to the late Dr. Henry Perrine, 
who nearly thirty yeare ago took up this subject with great seal and 
ability, establishing a plantation of Agaves, drc, on the Cape or Keys 
of Florida, where, just in the inception of the enterprise, he was murdered 
by the Seminole Indians, 

The plates contain lithographs of several sorts of A^ave (among these 
one bears the name of A» Virginica^ but there is some mistake about 
it, as well as in the expectation that A, Virpinica will produce ^ useful 
fibres" to any amount), BrameliOy Banana, (called *^Mu$a roMeeo,") 
Fueea^ a couple of Palms, and the Pharmium Unax or New Zealand 
Flax. A. o. 

6. Ourieei, — ^Tlie following are determinations, by the author of Illus- 
trations of the Genus Oarex, of certain species recently published in this 
Journal, as well as in the Botany of the Mexican Boundary Survey :~- 

Carex montieola, Dew^, in Mex. Bound. Surv., p. 229, and in this Jour- 
nal, is C triquitraj JDoott in Linn. Trans., vol. xx, and has three stigmas. 

C. umbellata, Dewey, 1. c, is C, alpestrit^ Allioni, not before detected in 
thia country, and a strange plant to find in Western Texas I 

C, JSaydenii, Dewey, 1. c, is the C. aperta of Grab's Manual. 

C, lcm«mka^ Dewey, is the (7. trickocarpa^ var. p. of Boott's Illustratioaa. 

C, WriphiU, Dewey, is C, microdonta^ Torr. 

C. Thurberif Dewey, is C. hyttricina, Willd. 

C NebroikeMU, Dewey, is C. Jametii, Torr. 

C. Emoryi, Dewey, is a variety of C. strtcta^ Lam. 

(7. Barbara and &. Schotii, Dewey, are described from specimens quite 
too young for proper determination. 
No. 881 of Fendler's New Mexican collection is C. Oayana^ Desvauz. 

A.O. 

7. Jluici Cubentei Wrightiani, coll. 1856-1858. — ^The Mosses proper 
of Ifr. Charles Wright*s collection in the eastern part of Cuba, have 
been studied by Mr. SuUivant, who has published an account of them 
in the Proceedings of the American Academy of Arts and Sciences, 
vol. V, under the date of August, 1861. The species and varieties enu- 
merated are 181, of which the goodly number of 42 are characterized as 
new species, and several others are not less interesting. The specimens 



of this collecUon have now been made up into sets, with printed tickets, 
title-page, &c, for distribution among the subscribers to Mr. Wright's 
odlection. These sets being more numerous than those of the Phssno- 
gamous plants (though less so than the Ferns, of which several sets are 
still unsold), a limited number can be supplied to those specially inter- 
ested in Muscology, if early application be made to Mr. SuUivant, at 
Columbus, Ohio, or to Prof. Gray, at Cambridge, Mass. Mr. SuUivant^s 
published enumeration, with descriptions of the new species, will be sup- 
plied with the sets. a. o. 

8. Rocky Mountain Flora : a Collection of Dried Plants from thg 
kead-waUri of Clear Creek, and the alpine ridgee lying east of Middle 
Park, Colorado Terr., made last summer by C. C. Parry, M.D.— This 
beautiful collection contains a considerable number of species either new 
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to botanists or new to the Fkmi of this coontiy, and many mora which 
are very rare in herbaria ; — a fall acoount of which is nearly ready for 
publication. The collection^ not beinfir sufficiently oopiooa to supply 
the demand, were at once taken up. It is to be hoped that Dr. Puny 
may be encouraged to repeat and extend his ezplorationa among those 
alpine solitudes during the ensuing summer. The plant-hunter most 
here penetrate far beyond the gold-hunter, and endure greater priration& 
But it is evident from Dr. Parry's gleanings in a field barely reached by 
Dr. James, in Long^s Expedition, that the botanical riches of this region 
are by no means exhausted. a. o. 

9. Araidea by Dr. SchoU.—li is well known to botaniato that Dr. 
Schott of Vienna has now for a long time specially studied this strikiDg 
and at the same time most difficult family of plants. He has thoroughly 
reformed the order, and produced on the one hand magnificent illustra- 
tions of the genera and of many species, which must find a place in all 
considerable botanical libraries, and, on the other a Synopsis and Prodro- 
mus which are within the reach of the means of almost every cultivator 
of the science. We add a list of these publicaUons now before us, viz. — 

AroidecB auctore H. Schott. Fasc 1-6 (Vienna, 1858-1857): A 
sumptuous publication, in imperial folio, SO plates, partly colored, with 
20 pages of letter-press. 

Iconea Aroidearum editoB H. Schott. 1857. Forty plates, imp. folio, 
even more magnificently executed, with a few leaves of letter-press. 

Si/nopiU Aroidearum compleeUns Enumeraiionem Syitematicam Otnt' 
rum et Sptcierum hujux OrdinU, Auctore H. Schott. I. 1856. pp. 140, 
8vo. Includes the AroidecB dicUnes, 

Oenera Aroidearum expotita a H. Schott. 1858.[-1860.] Imperial 
4to, 98 plates filled with analytical details, admirably executed, and 90 
leaves of letter-press. This illustrates nearly all the genera, and needs 
only an Index, £c., which we suppose will be given with a supplementary 
fasciculus. 

ProdromuB Sy$temati$ Aroidearum: auctort H. 0. Schott, 1860,ppb 
602, 8vo. Contains the characters of 108 genera and nearly 1000 
species. The monograph cf this order by Eunth in his Enumeratio 
l-'lantarum, vol. 3 (issued twenty years ago) contains 40 genera and 256 
species. Dr. Schott^s labors upon this order, |)ersevered in for forty years, 
are highly estimated and gratefully received by the botanical world. I3eing 
still continued with undiminished zeal and with unequalled advantages, 
all new Aroideous collections should be shared with him, or at least sub- 
mitted to his examination. It is evident that he has not been well sup- 
plied with our few and most common species of the United States, the 
fruit and seeds of Peltandra and Symplocarpun being unknown to him, 
although both would surely flourish in the climate of Vienna without 
care. Having only dned specimens of our Skunk-Cabbage to work upon, 
Schott has not well made out the structure of the ovule. Describing 
that of the subtribe as anatropous or half-anatropous, he characterizes 
that of Symplocarpui as pendulous and " micropyle /undo speetante^ 
which would make it ortbotropous. Here he has mistaken the cbalaza 
for the micropyle. The ovule was first correctly described by Dr. Tor- 
rey in his Flora of the State of New YorL Then, of the related genus 
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Lyiichitum (fooDded, as it Aretiodraean, Gray, in Mem. Aroer. Acad^ vi, 
p. 409, ann. 1850, which it antedates, upon the Symplocarpus Camt- 
tckatcmuU^ Cham.) Schott, in his Genera, describes and plainly figures 
the ^ mieropjfU fundum rttpicUnie^^ thus representing the ovule as ortho- 
tropua, which is the case, while in his Prodromus we have ^ ovulum ana* 
tnpum^^ contrary U> the figure. In the plant from Japan we found the 
ovale orthotropous, but horizontal, depressed-globose, and nearly sessile, 
not pendulous on a recurved' and fimbrinte funiculus, as in Schott^s plate, 
a difference which might be held to confirm our notion of two species in 
the genua. But, having since seen (but not investigated) good specimens 
of the plant of N. W. America, we suppose that it does not specifically 
diflfer from that of Japan, and Uiat the diflerence in the ovules is attribu* 
table to their lesser development in the flowers we examined. a. g. 

10. Journal of the Proeeedingt of the Linn<gan Society^ No. 21. — The 
Botanical part contains an article by Dr. Hooker *'0n the Vegetation of 
Clarence Peak, Fernando Po, founded on the collections made in two 
iscents to the summits of this insular mountain, 10,700 above the sea, off 
the mouth of the Ni^er, by G. Mann, the successor of the late Mr. Bar- 
ton aa Botanist of Dr. Baikie's Niger Expedition. An isolated bit of 
temperate climate near the coast of equatorial Western Africa, was nat- 
urally expected to have a flora related to those of Cape de Verd, the 
Canaries, and St Helena : whereas, in fact, so far as this collection goes, 
iie curious results are : — ^^ 1. The intimate relationship with Abyssinia, 
>f whose flora that of Clarence Peak is a member, and from which it is 
leparated by 1800 miles of absolutely unexplored country. 2. The 
sorious relationship with the East African islands, which are still further 
>ff. 3. The almost total dissimilarity from the Cape Flora. 4. With the 
West African islands, there is no marked relationship whatever.'' An 
iccount of the ascent of Clarence Peak, in a letter by Mr. Mann to Sir 
William Hooker, forms a separate article. Mr. Masters contributes a 
N^ote on an unusual mode of Germination in the Mango. Prof. Babing« 
U>n, who has worthily succeeded the late Prof. Henslow in the chair of 
Botany in Cambridge University, announces the discovery in England of 
Cartx eriatorum of Pollich, not Pollick, as it is misprinted. Mr. Caru- 
Jiers describes some species of Oak from Northern China, collected by 
Dr. W. F. Daniell. The last, and the most important article is. On the 
ideotifioation of the Grasses of Linnssus's Herbarium, by Col. Munro, the 
listinguished Agrostologist Having ** carefully examined every Grass 
in the herbarium," and recorded the results in a very clear and satisfac- 
:ory form, the author *' trusts that the list may be of some little use to 
ix>tanists who are unable to consult the herbarium itself.*' We would 
issure him that it is of very great use indeed ; and the Linniean Society, 
'as the envied possessors of the original authenticated collections of 
Linnaeus himself," could hardly do a iHstter thing than to institute sim- 
lar reports upon other portions of this herbarium by equally competent 
lands. Col. Munro, having rejoined his regiment, has not been able to 
:evis6 the proofs or he would have corrected the misprint of the second 
ipecific name of the list We are puzzled to know how Paspalum di$' 
^um came to be ticketed *' From North America, Kalm." The close 
)f the number, p. 48, leaves this article unfinished. a. o. 
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IV. ASTRONOMT AND METEOBOLOOT. 

1. New name propoeed/ar Aeteroid (60). — Mr. Ferguson, the di a ccter e r 
of the planet (60) hitherto called Titania, has written to Mr. Hind, Sa« 
perintendeDt of the English Naatical Almanac, stating that this name 
was proposed withoat remarking its previous appropriation by Sir John 
Herschel for one of the satellites of Uranus, and intimating his inten* 
tion to change it forthwith for JScho. It is announced thai this name 
will appear in the Nautical Almanac for 1866. 

2. J&UmenU of Aeteraid (71) Niobe. — The following elements of Niobs 
were computed by F. Tietjen from observations of Aug. 14, Aog* 28 and 
Sept 12. 

Epoch 1861. Aug. 28*0. 
L, Mean longitude at epoch, 
n, Longitude of perihelion, 
Q, Longitude of ascending nodOy 
t, Inclination of orbit, 
e, Eccentricity of orbit, 
fij Mean daily motion, 
a, Semi-major axis, 

The inclination of the orbit of this asteroid is remarkable ; only two 
asteroids, Pallas and Euphrosyne, having a greater inclination. 

3. Re-appearance of Lneke^t Comet, — Encke's comet has wain made 
its appearance, and will reach its perihelion Feb. 6, 1862. It will pan 
nearest to the earth Jan. 81, 1862. 

It was discovered at Cambridge Observatory, Oct 24th, and the 
following observations have been ocnnmunicated by the Director, Pro£ 
G. P. Bond. 



817* 12' 82"-8 
221 9 4 *1 
816 11 59 -6 
28 8 84*6 
0-1645225 
780^-574 
2-74407 





CoiMt*iA.R. 


Ooaot*fe0o«. 


c— a 


d h m 9 
1861, Oet 24 7 18 16 
29 9 18 21 
81 9 68 1 


h m 9 
28 27 68^7 
28 16 86*06 
28 10 68 88 


+ 160 9' 6"-7 
18 66 6-2 
18 24 19 -4 


-1>-61 +1' 68"l 
-8-86+1 S -9 
-8-07+1 16-4 



The column with the heading c-o, contains a comparison witb the 
Ephemeris published in the Astronomisehe Nachrichten, No. 1826. 

The following ephemeris will enable observers to follow the comet's 
course without difliculty. 



fiorlin 
mtoB noon. 


R. A. 


Doo. 


Borlla ' " 


B.A. 


Doe. 




h m 9 


O 1 M 

+8 7 86-8 




h m 9 


o t » 


1862. JsD. 1, 


22 17 7-22 


1862. FeU 18, 


20 26 42-66 


-25 7 641 


6. 


22 16 29-28 


+2 88 66-9 


22, 


20 88 64-11 


-26 26 16-6 


9. 


22 16 9*19 


+2 2 16-9 


26, 


20 42 41-61 


-25 20 86-9 


18, 


22 12 84-78 


+1 11 48-6 


March 2. 


20 61 68^ 


-25 8 28-4 


17. 


22 7 68*23 


-0 1 46-9 


8. 


21 1 11-99 


-24 88 68-S 


21. 


22 9*44 


-1 61 64*8 


10, 


21 10 7-66 


-24 10 81-6 


26, 


21 47 86-62 


-4 87 29 8 


14, 


21 18 8816 


-28 89 69^ 


29. 


21 28 68-80 


-8 86 80-7 


18. 


21 26 4114 


- 28 8 86-0 


Feb. 2. 


21 4 66-87 


-18 86 40-9 


22. 


21 84 16-90 


-22 87 126 


e. 


20 41 42-87 


-18 82 28-6 


26. 


21 41 22 68 


-22 S 26-2 


10, 


20 27 9-76 


-22 9 78 


80. 


21 48 1-67 


-21 86 89-7 


14, 


20 28 16-64 


-24 11 881 


April 8, 


21 64 18-46 


-21 8 16-6 
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The following table shows the rektire brightDess of this comet for 
several dates daring the period of its visibility, computed on the suppo- 
sition that this brightness varies as ^-^ ; where R and r represent the 
distances of the comet from the earth and sun. 



Alto. ' 


Brifbtatw. 


Date. 


BrightneM. 


Date. 


BrightDSM. 


Oct 24 


0*81 


Jan. 21 


7-24 


Feb. 21 


8-61 


Nor. 16 


0*46 


Jan. 27 


1304 


March 1 


1*69 


0ec. 1 


069 


Feb. 1 


18-88 


March 11 


0-'/8 


Bee. 16 


0-88 


Feb. 4 


2007 


March 21 


0-46 


Jan. 1 


1-64 


Feb. 1 


17-98 


AprU 1 


0-29 


Jan. 11 


I 'S-oe 


Feb. U 


12-88 


April 11 


( 0-22 



Dec. 25th, the comet as observed at Yale College^ appeared as a tol- 
erably conspicuous nebula, nearly circular, about three mmutes in diam* 
eter, and sensibly condensed towards the centre. 

At the time of greatest theoretical brightness, the comet will be 
nearly in conjunction with the sun, so that it cannot possibly be seen. 
Throughout most of the month of January^ the comet will be in a fa- 
vorable pomtion to be seen immediately after the evening twilight ; but 
nnfortnnately the full moon will interfere just at the time which other- 
wise would be the most favorable for observations. 

4. The Solar Edipee of July 18, 1860. — In vol xzx, pp. 281-288, we 
have given a report of the expedition sent to Labrador, tor the purpose 
of observing the eclipse of July 18^ 1860 ; as also of the observations 
made on tiie western coast of llie United States, by lieut. J. M. GiUiss. 
We have recently received, through Pro£ Bache, Superintendent of the 
XJ. S. Coast Survey, a fhlier report of these expeditions, from which we 
gather sofme further particulars. 

(1.) Expedition to Labrador. 

The latitude of the place of observation was 50^ 47' 49'^ N. and lon- 

S'tdde 4>> 16"> 58* W. of Greenwich. Its elevation above the level of 
e sea was 110 feet 

Beginming of the edipee. 



Time. 




ObMfTcr. 




Color of lerMa. 


SbgBffro 
7-6 

9-9 estimated. 
lS-6 oertam. 
161 
16*6 


Alexander. 
Aahe. 

BamaixL 

Smith. 
Yenable. 




Green. 

Orange, 
j Oompound 
( Bed and green. 

NeatraL 

Green. 




Bepinning of total obscuration. 




9 18 99*6 
99-6 
90-6 
91-4 
99-6 
99-6 




Smith. 

Barnard. 

Yenable. 

Alexander. 

Aahe. 

Marray. 




Neutral 

Bare eye. 
No screen. 
No screen. 
No screen. 






£nd of total obscuration. 




9 16 80-4 
91-6 




Ashe. 
Alexander. 




No screen. 
No screen. 


Ax. Jour. 8ci.— Sacoim Bbbiss, Vol. XXXIII, 


No. 97.-JA1C., 1863. 




19 











Bnd €f ih$ kUpm. 


!•• 


Mnrraj. 


X-6 


Afihe. 


S*6 


Bmitb. 


26 


Ycnable. 


8'S 


Alexander. 


8-6 


BaniArd. 
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10 S5 !'• Murray. Bed. 

Neom. 

Neutral 
C om poond red and peca. 

The declination of the magnetic needle at the same station was found 
tobe6r28'l W.ofN. 

The Dip of the magnetic needle was 82* 14'-5, and the total magnetic 
intensity was fonnd to be 12*610. 

(2.) Obsenrations near Steilacoom, Washington Territoiy, by lieot. 
J. M. Gilliss, U. 8. Navy. 

The station at which the eclipae was obaenredy was in lat 47® S' 54'' N. 
and longitude 8* 10™ 20»'6 W. of Greenwich. 

The moon had advanced hr npon the son^s disc when the son rose 
above the horizon. The following are the 

Timei obterved during the tel^m. 
First internal contact of limbs, 4^ 47* 29^9 

Second internal contact of limbs, 4 49 25*8 

Duration of the total eclipse, 1 55*4 

End of the eclipse, 5 42 28*2 

MmoaoLOQT. 

5. Biport an th$ M$Uor$ cf N<mmUr^ 1861, iy ik$ Skmdmg (kmr 
mitU9 appointed by the Ccmitetkui Amdemjf ef Arte and Sdmieet m 
Meteart ^ Noeember and August^ tn each year^ — ^There being no snffi- 
cient time for preparation of Circolar Instractioos to obserrers, the bert 
that could be done, in that respect, was the introdnetion of a lew of the 
most important suggestions into a publication upon the Angnat meteois 
which certain of uie Committee had occasion to make in the Am. Jou^ 
nal of Scienee and Arts. This publication is herewith presented to the 
Academy, and attention is invited to the computations and condunons 
of Prof. H. A. Newton. Copies were distribntad in advance of the No- 
vember No. of this Journal, with a view, partially, to awaken interest in 
these observations. 

From information received before and since the November period just 
past, it is believed that observations were made in several places at a 
distance from New Haven. Farther reports, if hereafter reoeived, will be 
presented to the Academy. 

(1.) At New Haven two of the Committee — ^Messrs. Newton and Twi- 
ning — kept watch on the morning of Nov. 12, 1861, the latter from 2^ 
15"> ▲. M. to 8^ 80» A. M^ and the former from 2^ 45* ▲. m. to 8l> 80^ 
A. M. The number seen by both before 8^ was 10, and after thAt 22 ; — 
making 82 meteors in an hour by two observers, — not, however, fullj 
two, since both observed, for much of the time, the same spaces. Five 
stars were definitely located and timed. Eight or nine only were con- 
formable to the radiant in Leo. The morning was brilliantly clear. On 
the same mominsr Mr. Herrick, of the Committee, observed 15 between 
4»» and 5^ — of which about two-thirds radiated from the vicinity of Leo. 
The morning of the 18th was also dear. Between 8^ and 5^ a.m. 
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ISO different shooting stars were observed by a corps of four persons sta- 
tioned on a hiffh tower, yiz^ Messrs. K 0. tierrick, W. Haskell, W. W. 
Johnson and H. W. Thayer, as follows : 

8»^-4*» A.M. N.W. 16, aw. 10, S.E. 17, NJE. 16 = 68. 
4-6 " •« 26, •* 9, " 18, " 20 = 72. 

Prod Newton, present most of the time, was chiefly engaged in re- 
cording, yet saw four meteors not seen by the others and not reckoned 
above. Prof. Twining was present part of the time occupied mostly in 
locating tracks and estimating times. About two-thirds of all conformed 
to a radiant, not very narrowly marked, in Leo. The paths of about 20 
were determined, and the lime and duration of flight recorded. 
The mornings of the 11th and the 14th, unfortunately, were overcast 
(2.) At Germantown, near Philadelphia, the morning of the 13th was 
obscured. On the 14th Mr. B. V. Marsh observed 

from 3^ 16°> to 4^ 1™ 8 meteors; 46 minutes. Moon shining. 
" 4 " 6 " 17 " ; 60 " 
" 6 28 «• 6 88 8 " ; 16 " 

being 28 meteors by one observer in two hours. Thirteen of the num- 
ber were bright and with trains — 10 were faint and without trains. Of 
the bright meteors ten were conformable, and three approximately so, — 
of the &int meteors only one was strictly conformable — ^about half the 
others partially conformable. 

The following is Mr. Marsh's determination of the radiant : " If from 
the centre of the line joining Epsilon and Gamma Leonis we describe a 
nrele passinc; through those stars [a circle of nine degrees diameter] 
10 of the bnffht ones had paths which traced back would, I think, cross 
he circle— of the remaining three one passed perhaps 10 degrees from 
t, and the other two about 6^.** 

It is remarkable that this determination of Mr. Marsh coincides as exactly 
IS poesible with that of November 18th, 1888, given to Prof. Olmsted by 
he chairman of your Committee in a letter from West Point, dated 
l^ovember 16th of that year, and appearing in the 26th vol. of the Am. 
Foumal of Science and Arts, as follows, ** As a definite point I should 
lelect, as near the truth, a small star in the Lion's neck wnich I find on 
the celes^al globe at the bisection of a line, from « to )^ and also nearly 
it iho bisection of a line from itt to >/ of that constellation." On the 
noming of the 11th, although overcast, the chairman, watching 16 min- 
ites, observed through a partially open space near and around Uie lenith 
>ne meteor of great brightness and length of train. 

(8.) At Burlmgton, if. J., Mr. Samuel J. Gummere observed alone aa 
follows, viz. : 

Nov. 18, 8 to 4^ A. M., 16 meteors, mostly fiiint 
" 14, 8 " 6i " 10 " " *♦ 

Hie following observations made by Mr. Herrick, watching alone, on 
ririous mornings preceding the regular period, afibrd a valuable com- 
iirison with the mornings of the 18th and 14th as above reported, viz : — 

Oct 16, sky clear; from 4^ to 6^ a. m., 17 meteors seen — ^the majority 
f extended backwards would intersect in a region of 6* or 10* diameter 
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of which Epftilon (^eminorum was near the odntre. The ndiant wn 
MB definite as on the morning of Not. 13. — Oct 31, aky dear, 4^ to 5^ 
▲. ic ; 5 meteors — no well marked radiant 

Nov. 4, sky clear, 5^ a. m. ; in 15 minutes 3 meteors. 
Nov. 7, do. do. do. ; do. 1 meteor. 

On the whole, therefore, the oheervations of the current year, conjoined 
with those of the year 1860, may he held to indicate a probability that 
the recurring meteoric phenomena of November have recommenoed ; and 
we may entertain some expectation of an increase henceforth in definite- 
ness — and perhaps in mass — until the proper period of the great display 
of 1833 shall have arrived. At present, however, it is the 14th instead 
of the 13th of the month that exhibits b€At the known characteristics : — 
as if the last twenty-eight years had produced some change of position in 
the nodes of the meteoric ring. Such a change, however, should appear 
in the radiant position if determined with sufficient certainty ana pre- 
cision. 

(4.) Addendum, — The following observations are communicated bv Mr. 
F. W. Russell of Natick, Mass. Place of observation, lat 42^ 16', loDg. 
Tl^ 21'. On the mornings of Nov. 1st, 3rd and 7th, Mr. Russell observed 
from two to eight an hour — average five per hour. On the 4tb, in two 
hours 12 small meteors, one half radiating from A. R. 16^ N. Dec 45^ 

1 1th, l^ to 3>' A. M. 11 meteors. Radiant A. R. Ue"" 8(K N. Dea 40'' 40^. 
12tb, 2h 15°* to A^ 40°> a. m. 32 meteors. Radiant about f Leonis. 
13th, morning cloudy. 
14tb, 2 hours before and 1 hour after midnight 15 meteors, by thrse 

observers, the sky partly overcast The meteors radiated from the 

zenith. 

The meteors observed on mornings previous to the 13th were much 
larger than those of August The meteors of the 12th radiated from a 
circle of 3^^ about y Leonis — but the majority exactly from that star. 

It is further noted that Mr. Russell, assisted by G. W. Hanchett and 
K L. Pray, found, on the 23d, 25th, 26th, 28th and 20th of September 
last, an average of five meteors per hour to each observer. 

Prof. Daniel Eirkwood of the Indiana State University, in a letter to 
the editors of this Journal, communicates the following particulara. 

(5.) At Blomington, Indiana, the night of November 12th was quite 
cloudy ; but from 11^ 15°> to 12^ 15™, 11 meteors were seen, also m>m 
3h 20>n to 4^ 20™ of the 13th, 27 meteors, by four observers, Messrs. 
D. J. Bridge, N. M. Givan, J. Hood, and W. L. McCord, students of the 
University. The night of the 13th was too cloudy for any observation. 

(6.) It is also noted that in the August previous, Mr. John Roberts of 
Madison, Ind., assisted by a friend, observed from 8^ 15™ to 10^ 15* 
p. M. of the 11th of that month, 52 meteors; 20 in the first hour, and 
32 in the second. 

Respectfully submitted, Alex. C. Twining, Chairman. 

New HaveD, Not. 20th, 1861. 

6. Meteoric observatiom in December, 1861. — Shooting atari are in 
some years numerous about the 6th of December (see this Journal, Ist 
ser., vols, xxxv and xxxvi), but the characteristics of this meteoric display 
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ire little known. At tlijs period in 1861, the obseirationB attempted at 
^ew Haven, were nearly frustrated by clouds. On the morning of the 
Id inst, I saw but four shooting stars during half an hour ending at 
>^ 80». The evening of the 4th was cloudy. On the evening of the 
»th the sky was clear, out the moon four days old was up. From 7^ 10"> 
o 8»» 10« p. M. Messrs. G. W. Biddle, W. W. Johnson, H. W. Thayer 
nd myself, stationed U^ther on the S. tower of the Alumni Hall, saw 
»nly 14 shooting sUrs, viz., in N.E. 4 ; S.K 1 ; aW. 6 ; I^.W. 8 ; or 
Jaasified by ma^itudcs of stars, 2 of 1st, 7 of 2d, 5 of 8d and less. 
diere was no weli marked radiant Dec 6th and 7th the sky was over- 
ast morning and evening. After this for several days the moon intei^ 
BTod in the evening, and clouds in the morning. 

Mr. B. v. Marsh of Philadelphia informs me, that Mr. George Wood, 
rhile riding from that city to Haverford College, 8 miles west, between 
hovtt 4^ A. M. and daylight of December 12th, observed numerous bril* 
iant shooting stars, not less probably than twenty-fiv€^ chiefly in the 
lorthwest £. 0. Hbbrick. 

New Haven, CknuL, Dec. 18, 1861. 

V. KISOELLANEOUS SCIENTIFIC INTELLiaSNCS. 
(1. Letter from our Paris Correspondent^ 

Obituabt. — Isidore Oeoffroy St. HUaire. — ^The scientific world grieves 
it the sudden and lamented death of this learned zoologist The author 
)f **VHiitmre OinSrale des Begnes Organiques^ and the ^^TraiU ds 
TSratologie^^ was bom at the Jardin des Plantes (where his mother still 
ives) Sept 16th, 1805, and there he died, Nov. lOUi, 1861, at the age 
»f 56 years. Isidore Geoffrey St Hilaire was a member of the Acad- 
emy of Sciences, Professor and Director at the Museum of Natural His- 
ory. Professor of Zoology at the Sorbonne, Member of the Imperial Goun- 
»1 of Public Instruction, and the principal promoter of the establish- 
nent of the Zoological Garden of Acclimation. It is not for me to 
udge the merits of this illustrious savant, but I may be allowed to 
epeat what all the world say of the private character of a man distin- 
piished for benevolence and an ardent defender of the interests of the 
preat scientific establishment in which he passed his whole life. 

M. de Chatehup died at Bordeaux in the month of August, to the 
p«at rM^ret of his numerous friends in the domain of science. He was 
me of uose ardent natures who in the midst of the absorbing duties of 
nedical practice found means of advancing by numerous labors his iavor- 
te science, Conchology. His work on Ooncholoffy is a resume of the 
nemoirs which he had published from time to time, but unfortunately 
le has republished only the first part, embracing the Univalves. 

He has shown himself an excellent authority in the Tertiary fauna, 
irhich is especially difficult to the palseontoloeist, on account of the 
extensive knowledge required to fiilly explain existing malacology. The 
mperfect execution of the plates of his great work rendered the re- 
cognition of his species often difficult, and created a prejudice against 
las first volume, so that the second has never been published, although 
He some years since proposed to have the engraving done at Paris, his 
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drawings and the text having heen completed. The inooiiTenie&oe of th« 
journey to i?ari8, and of a long enough stay there, doabtleas preveoted 
the execution of the plan, which is much to be regretted, as there is no 
one in France so well prepared for such a work unless it is Deshayes, who 
is fully employed upon a supplementary work on the fossils of the basin 
of Paris. The description of the Acalephs is completed, but it is proba- 
ble that the Qasteropods and the remainder of the work by Deshayes will 
require some years for completion. 

I cannot refrain from extolling the good fortune of a savant who after 
having produced such a classic and important work as the *^ I}e9er^9tim 
des Coquilles Fossiles du £<uiin de Parii^ is able after mora than thii^ 
years to republish the work, being from beginning to end hia own critic^ 
and to give to it that position of preeminence which it has held from 
its first appearance. Deshayes is fond of tracing back the origin of 
his scientific opinions to 1830, and their g^radual enlargement. We can- 
not but admire this spirit in the critic, as vigorous as it was thirty yean 
ago, which has enabled him to appreciate and assimilate all that adenes 
has produced good and durable for so long a period of time, so that he 
still retains the first place among all those who have taken hia work asi 
point of departure. 

The death of Bertkier at a very advanced age is well known.* The 
place which he has led vacant at the Academy of 'Sdenees will prob- 
ably become the heritage of Henry St Claire Deville, and mlthoogh his 
position in the hierarchical scale of the learned world haa not been pro- 
portioned to his talents, I am pleased to mention that it was only on 
account of the happy longevity of chemists : the same is true of a place 
in tlie Section of Mineralogy which he will occupy. He will then be 
attached to us by a new tie, and the day of his nomination will be a time 
of rejoicing to his numerous friends. 

Daubr6e has taken the chair of Oeology at the Jardin dea Plantes. 
What a complete revolution! Cordier, his predecessor, did not be- 
lieve either in metamorphism, or in the existence of ffladera, [in the geo- 
logical period ?] or in the multiplicity of species of feldspar, and felt con- 
strained to restrict as much as possible the investigations of chemists in 
mineralogy and geology. 

I do not think there is much evil in this; in science mil methods are 
good which are founded upon a scientific principle, and a Professor of 
Geology at the Jardin de$ Plantes who vigorously oombata all the extrav- 
agance and aberrations which follow in the train ci metamorphism, for 
example, renders to science great and signal service. Cordier had not 
however a controversial nature and his opposition waa habitually limited to 
the circle of his pupils and intimate friends. He devoted hiniself to the 
chair of Geology at the Jardin des Plantes and took but a small part in 
the great geological labors which were executed in France during the first 
half of the present century. Coming up from the School of Mmea, dep- 
recated by some and opposed by others, yet rarely confuted, hia reputa- 
tion was established by the execution of a geological chart of France, and 
by the vigor of his instruction which he exhibited in a special school. 
Public lectures like those delivered at the Jardin des Plantes have but 

* Set a notice of Berthitr on p. 108. 
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oooeBB in France, but this is rather the fault of the public than of 
ofeesors. The attendance of 3000 of the common people upon a 

of lectures on embryology, delivered by Agassiz, which we saw at 
1, in 1840, is a spectacle which even Guvier himself was not able to 

at Paris. Daubr6e has now a vast field open before him, and no 
rabts that he will apply himself vigorously to his work, 
r Artesian Welle of P<usy flow at length with floods of watet. This 
work which has raised questions and theories of great practical 
Lance, in regard to which ihope to address you on a future occasion, 
ven entire satisfaction in regard to the experiments there instituted, 
r Civie Mueewn at Milan, — On a visit to Milan one has first to 
B the riches of the collections in herpetology, at the Museum of that 
ollected by the care of Prof Jan, the Director, who has commenced 
iblication of a monograph upon serpents, comprising about a thous- 
»ecies. Almost all uie museums of Europe with the exception of 
itish Museum, and that of the Smithsonian Institution, (exceptions 
to be regretted,) have furnished specimens of their serpents, and the 
I drawn with uncommon accuracy and elegance by Prof. Jan are all 
■ed. Sacrifices of all kinds are made with alacrity to aid the 
tition and publication of this great work. The plates are engraved 
IS. There will be 800 quarto plates, published in sections of six 
with the corresponding text, at 12 francs for each section. All in- 
kI in this department of natural history will be desirous to contribute 
lucoess. This work is destined to supply a lack long known in this 
ment of science. [We have received the first fasciculus. — ^Edb.] 
f Mueeum of Florence, — Since we are speaking of the scientific 
Dents now going on in Italy, we may mention, that the visit of 
Victor Emmanuel to the Exhibition at Florence has caused the 
; Professors of that city to redouble their diligence in putting their 
im into a condition worthy the attention of the numerous visitors 
lom it is frequented. 

jer the intelligent direction of Mr. Cocchi, the Museum of Florence 
ad its palaeontological treasures put in order, among the most 
kable of which are the fossil bones of the mammifers of the Val 
0. Guvier studied them in place during his travels in Italy, and it 
rs that since that period they have not been much disturbed. 
f Mueewn of Bologna^ founded by Aldrovandus, is fully worthy 
) high reputation of being the most ancient, and for a long time 
ost important museum in Europe. The collections in Gompara* 
Luatomy are remarkably rich, and palseontology is represented by 
a very important in relation to the history of the science. Mr. 
lini has found some objects figured by Aldrovandus and others, of 
:istence of which we were entirely ignorant Among them is the 
e euryceroe^ and the fragment of a skull preserved at the Museum 
logna will prove probably that classifying it with the great stag 
> peat bogs of Ireland is an error. 

logical Map of Italy, — The Italian geologists have assembled at 
Kce to deliberate upon the practical means of executing a geologi- 
ip of Italy. The Exhibition at Florence suggested the idea of this 
•D, and I am happy to be able to transmit some information in 
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regard to its deliberations upon all that is interesting to scienoe. I am 
not sufficiently fJEuniliar with botany to be able to speak of the exhibi- 
tion in horticulture. You are not unacquainted with the £ict that tiie 
beautiful plain of Florence is one vast garden and that it ouffht to afford 
a magnificent spectacle when a horticultural exhibition unites both the 
riches of the puolic gardens and of private conservatories. 

The /talian ExhMtion at Florence^ in 1861. — ^These great national 
expositions are interesting to science in more than one relation, but there 
is no department of science more directly represented than that of geol- 
ogy and mineralogy. Geological maps and the collections of mineral 
products always occupy an important place. Italy is not in this respect 
poor in comparison with other countries, and it wiU not be uninterest- 
ing to recount some of the first impressions of a rapid visit made during 
the first days of the opening of the Exposition, and to add some details 
collaterally communicated by the Commissioners of the Exhibition* 
The scientific department includes under the title, Mineralogy, Metallurgy 
and Machinery, all that relates to applied geology. At the head of 
the geological maps is placed the topographical and geological map of 
Etna, by Sartorius de Waltershausen. Next are the charts of Centrsl 
Italy, by Gius. Ponzi, maps of Tuscany and of Monti Pisani, by Messm 
Savi and Meneghini ; that of A. Sismondi, comprising the continental 
provinces of Sardinia, the fruit of long years of indefiitigable labor; and 
some others of minor importance, among which we notice the mineral- 
offical chart of the island of Elba, by Enrico Grabau. A great number 
of geological, mineraloffical and pabsontological collections were exhib- 
ited alone, or by the aid of chails, or in connection with the industrial 
products to which they are related. 

The collection of Cretaceous fossils of the Marquis Strom gives an 
entirely new and definite date to the pietra-forte (travertine) of the 
neighborhood of Florence, which furnishes the flagstones used for paving 
the city. These fossils, collected during a period of years, by diligent 
and laborious research, are of great rarity, and they demonstrate incon- 
trovertibly that they belong to the White Chalk, adding a new instanoSi 
to those sdready numerous, of the diversity of lithological characters. 

Italian authors have long considered the pUtrorforte as belonging to 
the Eocene rocks, and it appears that the Eocene rocks of Messrs. Savi 
and Meneghini have the same fossils which the numerous examples at the 
Exposition of Florence cause us to recognize as the Inoceramuf Cripn 
of Mantell and Gbldfuss. The naked rock is gray, calcareous, micaceonsy 
and dark gray, which the geologists of Northern Europe distinctly recog- 
nize as the gray wacke of the transition-rocks rather than a representa- 
tive of the White Chalk. 

The isUnd of Elba is represented by many metallurgic coUeotioiii 
and by an admirable series of beautiful tourmidins of all colors. 

Other exhibitors have presented the sulphurs of Sicily, ores of c(n>- 
per from Montecatini, boracic acid from the Soffioni, anthracites from the 
Alps, lignites from Cadibona, Sarzanello and Monte Camboli : nickelifiBr- 
ous pyntes of the Alps, manganese from St. Marcel, antimonial ores 
from Montanto, cinnabar from the mine of Siele in Tuscany ; also the 
earthy pigments and the kaolins ; and last but not least the beantifiil 
marbles which are an unfiiiling source of wealth to Italy. 
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We will now consider brieflj the economic importance of these differ- 
ent indnstries : 

Sulphur. — The annual product of all the sulphur mines of Italj is 
estimated at 800,000 tons, valued at thirty millions of francs. In 1880 
the product was only one-tenth part what it is at present. Sicily pro- 
duces the greater portion, while the Romagna produces 8000 tons, and 
this amount is constantly increasing. The employment of large furnaces 
of a new form is considered an important improvement, increasing the 
prodttct by one-fifth and considerably diminishing the disengagement of 
sulphurous acid. 

Iron. — ^The production of iron in Italy which does not probably ex- 
ceed 85,000 tons of cast iron per annum, is restricted chiefly by the 
scarcity of fuel. The charcoal employed is of excellent quality, and the 
wrongnt iron made with it sells for from twenty-eight to forty-five franca 
per 100 kilograms, according to the distance of the market from the 
place of production. 

Lead. — ^The production of lead is about 7000 tons; the island of 
Sardinia alone romishes 17,000 tons of galena. They have recently un- 
dertaken to remelt the old scoriss which are found in immense quanti- 
ties in the same island and which furnish even now about 1000 tons of 
metal per annum. 

(Jopper. — ^The annual production of copper is 1500 tons, obtained 
principally from the mines of Montecatini and Capanne-vecchi in Tus- 
cany, Agordo in Venetia, and the Val d'Aosta. The ores of copper are 
generally diffused throughout Italy, but the deposits are seldom sufiS- 
ciently rich to be wrought with profit. 

Borade Acid. — The product of the Suffioni, in the province of Pisa, ia 
two millions of kilograms, of which 1,800,000 are derived from the estab- 
lishments founded by Count Francesco d^ Larderell, the founder of this 
hidustry, of so much importance at the present time. 

ConUmstihUs. — The mineral coal, properly so called, found in Italy, is 
only the anthracite of the Alps, a combustible of little value on account 
of its impurity. The lignites, on the contrary, are of excellent quality, 
but the amount mined does not exceed 60,000 tons per annum. 

IfiekeL — Nickeliferous pyrites are abundant in tneAlps; they con- 
tain on an average five per cent of nickel, and the reducing works of 
Yarallo in the province of Novara furnish 50,000 kilograms of metallic 
nickel annually, for which a ready market is found. 

Ooid. — The auriferous pyrites of the Alps, treated by amalgamation, 
produce nearly 500,000 francs in eold per annum. 

ManganiH. — ^The mines of SL Marcel and Framura are the principal 
sources of manganese, the production of which amounts to 1000 tons 
per annum. 

Antimony, — ^Tuscany produces more than 50 tons of antimony per 
annum.* 

Mercury. — ^The depreciation of the price of this metal has consider- 
ably diminished its production in Tuscany. The annnal product is 
3500 kilograms. 

* The ton of the metric lyitem is 1000 kilograms, and the English long too (of 
St40 Ibt.) is 1016 kilograms. ' 

Am. Joub. Sol— Sbooitd Ssbibs, Vol. XXXIII, No. 97,— Jau,, IMS. 
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These details have been taken from a Report hy tha Commianon of 
Jurors of the Exposition, of which Cheralier Qnintina Sella ia Presidenti 
and Messrs. Cocchi and Ficnzi are the reporters. 

These gentlemen conclude their Report as follows : — ^ Hie Italian 
Exposition of 1861 gives satisfisctory proof of the advancement of ths 
science of geology and of mineral and metallnrgic indostry. It belongs 
to the ffovernraeDt to encourage by efficient means the examination of 
the soil of Italy, for the construction of a geological and miDeralogical 
chart on a grand scale ; and to aid mineral and metallorgic indoatry by 
opening schools calculated to increase the prodnctiveneaa of labor, by 
developing the scientific intelligence of laborera.** u a. 

Paris, Nov. 16, 1861. 

2. Cannonading at Bull Bun, — ^Tbe cannonading at the battle of Boll 
Run was heard in Preston county, Virginia, 125 miles distant. At a place 
called The Glades, a few miles south of Eingwood, Preston oonn^. Vs., 
on Sunday, July 21, 1861, Rev. K O. Dunning (our iuformant), and many 
others, heard the low booming of cannon for several hoars, any from 11 
▲. M. to 3 p. M. The sounds heard were faint, yet distinct, and so obvi- 
ously due to artillery as to attract the attention of people and prodnce the 
conviction that a battle was going on, though it was supposed at the time 
to be at no great diftance — somewhere in the mountaina, perhapa, or at 
Harper's Ferry, at farthest Two persons in particular, spoken of by Mr. 
D. gave attention to the reports during most of the time mentioned. 
Two young ladies, also, of the family of Mr. Free1and« where Mr. D. was 
staying, went after dinner to the top of a hill near by, where they heard 
tho reports more distinctly, and remained there listening an hoar or more. 
At night people came in from the neighborhood to learn where the battle 
had been. 

At Kingwood, the county seat, the cannonading waa heard more do- 
tinctly than at The Glades, the place being on hiriier ground. 

Army officers at Oakland, some 15 miles west (? Kingwood, on the Bal- 
timore and Ohio railroad, heard the same, and said a battle was going on. 

The subject was matter of common remark that day, and tne next, 
before news of any battle had been received. Mr. D. knows personally 
many of the people who heard and spoke of the occurrence. There 
could be no possible mistake, Mr. D. thinks, aa to the reality or nature 
of the reports. There was no cannonading that day, that ooald have 
caused them, nearer than that at Bull Run. Some persons also noticed 
and remarked at the time, that the sound came from the east or aontheast 

Tho day was clear and calm, with little or no wind, or if any, Mr. D. 
did not notice it. The next day the wind was from the east, with rain. 

The places named are nearly at the summit of the Alleghanies. King- 
wood is about 125 miles from Bull Run in an air line. 

These statements were communicated to me in conversation by Rev. 
Mr. Dunning himself, who graduated at Yale CoU^ in 1832, and hat 
spent many years in Virginia as Agent of the Am. Bible Society. 

New Haven, Oct 6th, 1861. C. S. LtmaK. 

[^ote. — It is a commonly received opinion that sound travels farther 
and more loudly on the earth *s surface than through the air — thus the 
cannonading at Jena in 1806 was very feebly heard in the open fields 
about Dresden — distant 02 miles — but very distinct in the casemates 
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of the fortificationa of Dresden. The Glades are nearly at the height 
of land of that part of VirgiDia, probably not lees than 2500 feet alove 
the sea. It is certain that at a great number of places within a radius 
of 125 miles from Stone Bridge, where the Bull Run cannonading 
oecnrred, the sound was not heard — and it seems probable that its 
distinctness at The Glades was due chiefly to the elevation of that place. 
It is well known from the experience of aeronauts that sounds are heard 
with much greater distinctness from the earth to a balloon than on the 
earth from the balloon. In deep vallies sound may be cut off by reflec- 
tion, the mountains acting as screens — while the same sounds are dis- 
tinctly heard on eminences at greater distances. We ask our corres- 
pondents residing within the radius here named to send us their experi- 
ences on this subject — £d8.] 

8. The California Survey, — Mr. W. M. Gabb, distinguished for his 
critical knowledge in palaeontology, has joined the California Geological 
Survey in the capacity of Paleontologist. We learn by private letters 
that the collections of fossils and minerals already arrived in San Fran- 
cisoo are very large and valuable. The exploring parties closed their 
labors for the winter in December, and will remain at headquarters in 
San Francisco until March before again taking the field. We shall prob- 
ably be able in an early issue to give an outline of what has already 
been accomplished in the first year's labors now closed. 

4. Ooply Medal and Royal MedaU awarded, — Prof. Aoassiz is the re- 
eipient for the year 1861 of the Coply Medal, in the gift of the Royal So- 
ciety of London, in consideration of his scientific investigations generally. 

One of the Royal Medals haa been awarded to Dr. Carpenter for his 
lesearchea on the Foraminifera and other works on Physiology and Com- 
parative Anatomy. 

The third medal was awarded to Prof. J. J. Sylvester, of Woolwich, 
for his important contributions to Mathematical Science. 

5. Prof. August De LaRive^ of Geneva, has sent us a communication 
reclaiming the explanation of the electrical origin of the Aurora, given 
by Mr. B. V. Marsh, in our No. for May last We had proposed to pub- 
Itth Pro£ De LaRive s letter in this number but it is unavoidably post- 
poned to our next 

6. Personal. — ^Mr. Wiluah Phipps Blakx and Mr. Raphael Pum- 
PBLLT, M.K have been commissioned by the Japanese Government to 
proceed to Japan and make an exploration into the economic geology and 
mineral resources of that kingdom of which we now know almost 
nothing. These gentlemen sail^ from San Francisco for Japan, Nov. 28d« 
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or AoAD. Nat. Sol or Philad. 1861, (continued fh>m toL zxzi, i>. 808.)— 
RT — p. S, Food of the Shad; J>r, Xeii^y.— OeTelopment of freslfwater 
Or. XewM.— 8, Descriptioa of a new species of Anableps, of Grooovius ; 
lU, — 6, On the cUissincation of the Eventognathi or Cyprini, a suborder of 
ihaU; T. OiiL—9, Note on Anta in Texas; & B, BuckUy.—lO, Depcrip- 
new species of Soolopendra, in the collection of the Academy ; ff, C. Wood^ 

Observations on Coitus Copei, Abbott; CkaB. C, AbboU. — 16, Appendix to 
fQograph of the Philypni," and description of the genus Lembus or O&nther ; 
—18, Synopsis of American Cretaceous Brachiopoda; IT. M. 6^066.— PEB- 
r. — Sl» Geological formations of the Far West, with reference to the iden- 
Tryfhma Pitektri with Marcou's G, dilatata var. Tueumearii; W, M, Oabi. 
n a sudden fall of temperature experienced at Mohawk, N. Y. ; J)r, LewiM. 
rnonymy of the Cyclades, a family of Acephalous Molhisca. Part 8 ; 7W 
te. — 88, Synopsis of the Sub&mily of Clupeinc, with descriptions of new 

T. GUI, — 88, Descriptions of twenty-five new species of Unionidn from 
» Alabama, Mississippi, Tenneseee ana Florida; /. Xeo.— 41, DMcripUons of 
ent shells from the coast of South Carolina; £dmund BavemL'^^t Synop- 
le Subfiunily of Percine ; T. OilL^b2, Synopsis generum Rhyptici ct affin- 

out. — 64, Dmcriptions of new species of Schisostoma, Ancufosa and li- 
/. Lea, — 56, Description of a new species of Neritina, from Cooea Rirer, 
a; /.£«&— 66, Descriptions of two new species of Anodonta, from Arctic 
i; /. Zm.— MARCH.~57, On the habits and growth of Unionid«; Dr. 
of Mohawk. N. T. — 68, Remarks on a species of Oomerus taken in tbo 
ill, below Fidrmount Dam ; ThatL NcrrU. — 69, Descriptions of twelve new 
of Uniones, from Alabama; /. Xeo.— 61, Notes on new and rare species of 
loeeof the United States seaboard, with two plates; F, IT. Zmou.— 71, 
s pagmg 1-68, Catalogue of the Fishes of the eastern coast of North Amer- 
1 GreenUnd to Georgia ; 7! 001-^*12, On a new species of Goose from Are- 
trica; Mr, Casnn. — APRIL — 78, On certain required changes in the no- 
ure of Uie Reptiles; F. D, Cope.—^lb, On two genera of Reptilia not pre- 
known ; E, D. Oop€.~^*l^, On several new generic types of fishes contained in 
leimi of the Smitnsonian Institution ; 7! (?t7/.— 79, Kevision of the genera of 
Lmerican Sci«ninie; 2! (?t//.— 89, On the Liostomine; T, &UL—9Z, On the 

of the genera Ncomsnis of Girard, and Lutjanus of Bloch ; T, OV/l— 96, 
o the habits of Aphredoderus Say anus; C. C, Abhoit, — 96, Description of a 
ins (Strephobasis) of tho family MeUnids, and three new species; /. Xso.— 
the marine shells brought by Mr. Drexler from Hudson's Bay, and on the 00- 
s of a Pleistocene deposit on the southern shore of James* Bay; W,Bttmfh 
LAY. — ^98, On two new species of marine fishes; 7! QUL — 100, On the Hap- 
tinc; T, (?t//.— 106, On the genus Anisot^emu^ Gill ; T, (7ttf.— 108, Sjoop- 
iie Uranoscopoids ; T, QUI. — 117, Descriptions of forty-nine new species of 
OS Mebmia; /. 2>a.— JUNE— 124, Two of the young of the JTo/cmyt JfiiA- 
ti, exhibited by Mr, 2?nnt«.— 126, Descriptions of new species of Cyrena, 
la and Sphcrium ; T, Prime. — 128, Descriptions of new Pnl«0B>ic foosib 
linoia and Iowa ; F, B, Meek and A. H. Worthen. — 148, Descriptions of new 
[oUosca, from the Cretaceous formation at Haddonfield, New Jersey ; L Lea. 
Y, — 160, On the sex of Cynipida; Barwi Otten Sacken. — 168, Description of 

•pedes of the genus Pitta; J). O. Elliot, — 164, On Cyprinus Corporalls, 
referring it to the genus Semotilus, Rafinesque ; C, C. AwiUt, — 166, Descrip- 
r new Pteropine Bats from Africa; /^arruon ^^ea— 160, Descriptions of 
species of Diurnal Lepidoptera, found within the limits of the United Statet 
Britiili America; Wni, Jl. JSdwttrdt.-^lBA, Notes on some genera of Fishes 
western coast of North America; T. (?t//.— 168, On a new type of Aulosto- 
I, found in Washington Territory ; T, QUI. — 170, A monograph of the IVm- 

North America; Elliott Couet.— AUGUST.— 206, On three new forms of 
nakes; /2o6er< A>nnieo/<.— 208, Notes and descriptions of Anoles: S, D, 
•216, Notes on the Ornithology of Labrador; Elliott Couet.— SEPTEMBER. 
On the genus Podothecus; T, Gill. — 261, Description of a new generic Wpe 
inoids; T, &i//.— 268. Monograph of the Tridigitate Uraniscopoids ; 7! GUI. 
STDopsis of the Polynematoids ; 7! Gill. — 282, Homoptera of the North Vm- 
iptoriog Ejqwdition under Com'ra Bodgers and Riqggold ; P. It, 17%i#r.— 284^ 
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Descriptions of four ppecies of Hemiptera collected hj the N.W. BoanciaTT Surrey; 
F. R, aA^r.— 286, Roctificntion of the paper npon the llemiptera of the North Pi- 
cific EzpeditioD ; P. R, Uhier.^^iSl, Deacriptious of Nine North American lim* 
Dobiaceee ; Baron R. Oaten Sacken. — 292, Contributioni to the Ophiology of Lower 
California, Mexico and Central America; JS. D. Cop^.— 806, List of the MoUiuGi 
inhabiting the neli^hborhood of Philadelphia; W. M, (7a66.— OCTOBER.— SIS, De- 
scription of a new npecies of the genus Thelyphonus ; Hwratio C, Wood, Jr.^%\% 
On the Reptilia of Sombrero and Bermuda; A. D. CW.— 814, Description of a new 
species of Rodent of the genus Spermophilu^, from Texas; J, H. Stack, — 814, De- 
scriptions of new Cretaceous fossils collected by the Northwestern Boundary Gooh 
mitwion, on Vancouver and Sucia Inlands; ^. j9. i/eel:.— 818, Description of oev 
species of Cretaceous fossils from New Jersey. AUbama and Mississippi ; IF! M, 
Oabb. — 880, Catalogue of land and freshwater univalve Mollusks cullected in Britidi 
America by Messrs. Ross, Kennicott and Drezler, and deposited in the Smithsonin 
Collection ; W, O. i?inn«,v.— 881, Notes on the Terrestrial Mollusks of the Peniosolt 
of California; W, O. Binney, — 838, Description of two now spedet of Helix; A, 
D. -firown.— NOVEMBER— 836. Notes on the Coleopterous Fauna of Lower Cali- 
fornia; John L, LeContf. — 838, New species of Coleoptera inhabiting the Padfie 
district of the United States ; John L. LeConie. — 859, Description of a new Mexi- 
can Bat; Harriton Allen. — 861, Note on tlie Bartram Oak {QuercuM keterophjfUei)\ 
8. B. Buckle tf. — Description of a new species of North American Gronse; Gewgt 
Siickley, — 863, Note«i on Cietaceous Fossils with descriptions of a few additiootl 
new sptfcies; W, M, Gabb. — 367, Descriptions of new species of American Tertiary 
Fossils and a new Carboniferous Cenhalopod from Texas ; W. If. Oabb, — 872, Notes 
on certain Dec;ipod Crustacea; Wm, 8timp»on. — 878, A Monograph of the genus 
iEgiothus, with acscriptions of new species; Elliott Coue». 

PaooREDiNGs Boston Soo. Nat. Hiit. (continued frt>m p. 810, vol. xzxi) 1861. 
Vol. viii. — MARCH. — I, On tlie supposed identity of tlie Paradoxidea Harlani, 
Oreen, with the Paradoxidos spinosus, Boeck ; Albert Ordmiy,-^6, On the Occn^ 
rence of other Fossil Forms at Braintree, Mass.; Albert On/wa^.— 6, On the genui 
Raphidophora, Scrville ; with descriptions of four species from the Cavea of Eleo- 
tucxy, and from the Pacific Coa«t; Samuel H, Scudder,—I4t, Descriptions of SbeUi 
collected by the Nortli Pacific Exploring Elxpcdition ; A. A, Gottla^ (continued)* 
APRIL— 40, Observations of the genus Cot tus, and descriptions of two new spe- 
cies (abridged from the furthcoming Report of Capt J. H. Simpson) ; Tlieodart OilL 
— 43, Description of a new species of the genus Tigoma of Girard (abridged from 
the forthcoming Report of Capt. J. H. Simpson); T. (7t7/.— Descriptions of new 
species of Pimelo<iinff (abridged from the forthi*oming Report of Capt. J. H. Simp- 
son); T. Gill. — 46. Synopsis of the genera of the subfamily of Piroelodina; T, 
Gill. — 55. Catalogue of the Mineralo^ical species Allanite; Wm, Skarnoood, (with 
an nnalyi^is of the Allnnite from Franklin, N. J., by 7! 8. Hunt.)-^hS, Discussion on 
the Primordial Fauna in Massnchu^tts, Vermont, New York, <fcc; J.Marojuuid 
Agatsiz. — 60, Limiting depth for occHnic species ; discussed by Marcou, Gouid, and 
AgaMxt. — 61, Catalogue of the Marine Shells of Nova Scotia; T. R, Wiilit, of 
Halifax.— 62, On the occurrence of Modsive Datholite in the mines of Lake Supe- 
rior; A, A. Hayes. — MAY. — 65, Remarks on some of the Birds that breed in the 
Gulf of St Lawrence; Henry Bryant. — 75, Descriptions of new Ophiuridtt; Tkeo- 
dore Lyman. — >6, Notes on the Cretaceous and C.-irbonifemus rocks of Texas; /. 
MarcoH. — 100, Examination of a specimen of Ichthin; B. J. Jeffri€%. — On the rate 
of increase and other characters of freshwater shells, Unios ; Frof. ./I^ossijr.— lOS, 
Rock borin<^ by Saxicava riigoaa ; dlscusseii by Jacknon, Aga^nz^ Wytnan and Sio- 
rer. — 103. On the res^piration of the Fi<hes of the Blenny family and genns j»Ao/tf; 
Dr. Kneeland — An account of a monstrosity; The Prenideni. — 105. Micni Photo- 
graphy, or the Photograpliic Delineation of Microscopic Objects; A. M.Eaion, of 
Providence, read by L. W. Bailey. — 107, Remarks on the variations of plumage in 
Buteo borealia, xVuct., and Bnteo Harlani, Aud. ? Henry Bryant. — JUNE.— 119, 
Organisms found in tlie Mud from the bottom of Mystic Pond, Medfnrd, near Bos- 
ton; R. C. Greenlea/ ;\nd Chan. S'.odder. — 122, Notes on the described species of 
Holconoti, found on the western coa«8t of North America; il. ^^awz.— JULY. — 
134, Monograph of the genus Catarractes, Moehring; Henry Bryant. — AUGUST. 
— 145, On the Red Zinc of New Jersey; F. Alger. — 146. Notice of a munificent 
donation to the R S. N. H. by Dr. W. J. Walker; The Fretideni.'-lbOt Catalogue 
of several genera of the TenthredinidsB in the United States; Edward If arton. 

iTo b§ continued.) 
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Abt« XVn.— ii Sketch of the History of Chnehology in Ae VhHed 

States.^ 

Thb history of Concbologj in America is necessarilj brief—- 
jet it is adorned with names which compare favorably with 
those of any of its coltirators in the old world. Indeed, where- 
erar Gonohology is studied, the works of Say, Lea, Conrad, the 
Binneys, Adams, Gk)uld, and numerous other of our authors, are 
referred to as standard authorities. With so much persever- 
anoe and skill have our Conchologists worked up certain genera 
of shells, that almost all new species in those genera, are placed 
in their hands for determination and description. 

In the earlier years of our scientific history there were almost 
BO libraries, authentically named specimens, or well informed nat- 
uralists in America ; hence the student was compelled to rely 
entirely upon himself; and his descriptions, published necessa- 
rily in an obscure manner, were inaccessible to, or generally neg- 
leeifced, or entirely unnoticed by Europeans, who continually re- 
described the same species under different names, without regard 
to the prior claims of American authors, and frequently without 
the slightest attempt to study out their writings.f It was during 
these years of neglect that the science of Concholosy was first 
cultivated in this country. Its votaries were men whose whole 

* IM of AnMiican writen on Recent Conchologj. With ibe Titles of their 
Hemeln and dates of publication. By Gioieox W. Trton, Jr., Member of the AomI- 
smj of Ifatnral Sciences of Philadelphia. 8to. 68 pp. Bailli^re ; New York, Lou* 
doD, Pane and Madrid. 1881. 

f Soo tlia diapCer **(yfthe iofunranct and negliet ofAmifiean Lahor% in Zeolog^^ 
tnkUiUd 6jf Smipean NiOuraliit*,* Binnej's Terrestrial Mollaska, i, p. 66. 

▲k. Joub. Sol— SaooirD Skbies, Vol. XXXm, No. 96.— Mabcs, 1663L 

31 
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hearts were in their work, and they were continuallj urged Vj 
a noble ambition to new discoveries and achievementa 

It must be acknowledged that notwithstanding adverse d^ 
cumstances, the field was inviting to our naturalists ; they were 
working in a new world, a vast continent whose yaried and pro- 
lific natural objects, scattered as they were, over the broad ex- 
panse, from the ice-bound confines of the polar sea to the tropi- 
cal regions of South America, had rarely or never met the eyes 
of civilized man. The abundance of material to be worked up, 
must in itself have proved a ^reat inducement to commenoe t& 
study of Conchology : in which even at the present time, there 
is vastly more yet to oe elucidated in the United States than in 
Europe. 

C. A. Le Sueur, a native of France, who resided for some 

J ears in Philadelphia, where he published numerous papers on 
chthyology and other branches of Natural Science, is tne author 
of the first article on MoUusca published in America. Mr. 
Le Sueur^s paper, which was printM in the first number of the 
Journal of the Academy of Natural Sciences of Philadelphia 
(May, 1817), is entitled ^* Description of six new species of FiroI% 
observed in the Mediterranean Sea by Messrs. Le Sueur and P^ 
ron in the months of March and Apnl, 1809." It is illustrated. 
Mr. Le Sueur followed this at short intervals, with descripticDfl 
of various new species of Cephalopoda and Pteropoda^ all m the 
same Journal. 

Thomas Say. In the same number of the Journal of the 
Academv which contains Le Sueur's first paper, and of equal 
date with it, is the first conchological paper oy Say, the greatest 
of our earlier naturalists — a man who, without the advantage of 
a liberal education or the means which have since been brought 
into the study of natural history, made for himself an undymg 
reputation in almost every branch. With a quick eye for distin- 
guishing differences, and a remarkably sound judgment of their 
proper values, most of his descriptions are modds of accuracy 
combined with brevity. Very few of his species hare been set 
aside. Mr. Say had also the merit of appending to most oi his 
descripUons of species, their prominent distinctiye diaracteis 
from nearly alliea forms — a very important part of a natural 
history description, too generally neglected. Mr. Say's principal 
writings on Conchology consist of — 

1. Ten articles in the Journal of the Academy of Nat. Sciences, vols, 
i, ii, iv, and v, (1817-1826) describing a very large proportion of the 
marine shells of our Atlantic coast, a majority of the Helices of the Mid- 
dle States, together with many from the South and West, and many freih 
water species. 

2. Article ** Conchology'* ip Nicholson s Encyclopedia, American edi- 
tions. Published also separated, with the title *' Descriptions of the land 
^d fresh water shelU of the Vnk%i Sutes."* Philadelphia, 1818. 
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8. Namerous descriptionB of terrestrial and flayiatile shelh in the 
Duseminator," a weekly paper published at New Harmony, Ind., (1829- 
881). Theee were suDsequenuj issued in pamphlet. New Harmony, 
ad. pp. 26. 1841. 

4. A short paper in the Transylvania Journal of Medicine. Lexing- 
»n, Ky., 1832, (included in the last named painphlet). 

6. An Appendix to the Narrative of Long's Expedition to Lake Win- 
lep^, containing descriptions of Mollusca, £c; published in 1824. 

6. American Conchology ; or " Descriptions of the Shells of North 
America." Issued in 6 numbers, 8vo, with sixty colored plates. New 
larmoay, Ind., 1880-4. A 7th (posthumous) number has been pub- 
ished by Mrs. Say. 

The '' American Conchology" contains a large number of our 
iommon Mollusca, of which very many are either nowhere else 
igured, or only in expensive monographs. The descrintioDS 
tre very full and accurate, and the plates characteristic, though 
lot well finished. 

In the above publications Mr. Say has introduced one hun- 
ired marine, one hundred fluviatile, and seventy-five terrestrial 
ipedes. A large number of types of these, labelled by the 
iothor, are preserved in the Collection of the Academy oi Nat 
Sciences at Philadelphia. 

The demand for the " American Conchology," and other pa- 
)erB long out of print, had become so great, as to induce, in 
L858, their republication, with colored plates, as the " Complete 
vridnss of Thomas Say, on the Conchology of the United 
^tes. This work is ably edited by Wm. G. Binney, who has 
revised the nomenclature of the genera and species, and added 
nany valuable notes. 

C. S. Bafinesque, added to his other attainments in Natu- 
ral Science, a oonsiderable knowledge of Concholc^ ; and he 
pursued its study with great ardor after his arrival in this coun- 
try. Unfortunately, his earlier descriptions are too short and 
indefinite, and nearly all of his figures are too rude, for satisfiu^ 
tory recognition ; later, his love of &me and insatiable species- 
Qionffiy induced him to mingle these with descriptions of objects 
which never existed ; and finally, we are compelled to beheve, 
that he put full confidence himself in the existence of these im- 
aginary objects, as the dark cloud settled on his mind, which 
made him in fact a mad naturalist During this period Bafin- 
esque fi^uently redescribed his own species under different 
names, and ignored entirely the works or other American natu- 
ralists, appropriating their species with an audacity which can 
only be excused by charitably conceding his mental aberration. 

Under these perplexing circumstances, most of our Conchol- 
0|;ists, after vainly endeavoring to identify his descriptions, have 
discarded them almost entirely. The following are Mr. Bafin- 
esque's principal publications, referring to our Mollusca : 
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^Diflcoveries in Natural History made dorinff a JonriMjr through the 
Western Region of the United States." Pubiiahed in tha Americaa 
Monthly Mi^azine and Critical Review, Tola, iii and ir. Kew Toik, 
1818-19. 

^Prodrome de 70 nonveanz Genres d'Animanz d^Ameriqne, dnnuit 
rAnn^e, 1818.'' In the Journal de Pkytigue, Paris, Jain, 1819. 

^ Monographie des Coquilles Bivalves Flnviatiles de U Riviere Ohio, 
contenant douze Genres et soizante huit Espioes." In Annakt OHMu 
des Se, Phyiiques, Tome iii. Bmzeiles, Sept 1820. 

C. A. PouLSON, of Philadelphia, in 1832, translated tliis last pa- 
per of Kafinesque's and published it in a small yolome entitled: 

'* Monograph of the bivalve fluviatile Shells of the River Ohio.** 

D. H. Barnes was the next American writer on Shells. He 
published in this Journal ([11, vi. No. 1, 182S,) an important 
paper '* On the genera Unio and Alasmodonta, with intixxiuctoiy 
remarks." This article, which contains descriptions of several 
supposed new species, bears evidence of considerable knowledge 
of the Naiades. Some of his species were, however, anticipated 
by Lamarck, who became early acquainted with a number of 
our Uniones. 

In vol. xiii, of this Journal, Mr. Barnes made a reclamation 
of his species of Naiades. He also contributed a paper describ- 
ing five new species of Chiton in vol. vii. No. 1. 1824. Mr. 
Barnes was one of the earliest contributors to the '' Annals" of 
the New York Lyceum of Natural History, of which Society he 
was an efficient member. He published three papers in the first 
and second volumes of the Annals, 1824-28. He was accident- 
ally killed, Oct. 27, 1828. 

l)r. Jacob Green (deceased) was one of the earliest workers 
in this department of Natural Sciencoi The following papers by 
Dr. Green are in the C!ontributions to the Madurian Lyceum : 

1. ^ Description of Helix Peonsylvanicus.*' Note to a Memoir on Sal- 
amander, p. 8. Read OcL 23, 1826. 

2. *< Some Remarks on the Unioa of the United States." Read April 
23, 1827. 

3. " Description of two new species of Achatina from the Sandwich 
Islands." Read May 14, 1827. 

4. "Remarks oh Achatina Stewartii." Read Sept 27, 1828. 

His papers in the Transactions of the Albany Institute con- 
sist of — 

1. "Monograph of the Cones of North America, including three new 
species." 

2. "The Delia of the United States,'^ and 

3. " Notes on American Shells figured in the Supplement to the Index 
Testaceologicus." All read June 7, 1830. 

He also contributed papers at various times to Doughty 's Cabi* 
net of Natural History. Vols, i, ii, iii Philadelphia, 1880-^8. 
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Dr. S. P. HiLDRBTH, of Marietta, Ohio, a well known contrib- 
utor in other departments to this Journal, published in the first 
seri^ vol. xivj 1828| an interesting paper on tibe shells inhabit- 
ing the yicinity of that town. 

Isaac Lea, President of the Academy of Natural Sciences, 
contributed his first paper on Conchologj to the Philadelphia 
Philosophical Transactions, vol. iii, 1828 ; and fix>m that date 
to the present time, a period of thirty-four years, he has given 
unceasing attention to tne science, and particularly to his chosen 
speciality, the Naiades, with whose history he has become per- 
fectly iMntified, haying described five-sixths of all the recent 
species published. 

There are but few authors who have so patiently, indefatigably 
and successfully, worked up the subject of their studies as Mr. 
Lea. He has contributed two hundred papers to the Proceedings 
of the Academj, and of the Philosc^nical Society, describing 
about 650 species of Naiades, 400 species of Melanfans and other 
fresh water shells, and 60 species of Terrestrial shells. 

These papers are elaborated in the Transactions of the Philo- 
sophical Society, and Journal of the Academy of Natural Sci- 
ences, 2d series, and are illustrated by excellent figures, many of 
them colored. 

Thev have also been issued in eighi quarto volumes^ containing 
in all 850 pp. and 198 plates, as follows : 

From Fhiloa Trans, m, pr, v. 

It u tt Yj^ 

M M U yiu^ 

•* •« « IX,X. 

Ma a X. 

From Trans. Acad. Nat Sei. m, iv« 

MM U ^ XV 

vm. (Part L) 1860, pp. 66. " ** ** «* xv! 

Mr. Lea has also published three editions of his " Synopsis of 
the Family of Nuades," a work containing a list of tne species 
and their synonvmy ; the shells being grouped according to ob- 
vious external characters, in order to facilitate their determina- 
tion. There is also a table of geographical distribution, and a 
very full index and bibliography of the subject ; making the 
book an indispensable aid to those studying this interesting fiun- 
ily of shells. 

The third edition of the Synopsis was issued in 1852. (4to, 
pp. 88.) Since that time many new species of Naiades have 
Dcen described, rendering a new edition necessary ; and on this 
useful work, Mr. Lea is now engaged. 

He has also attentively stumed the Melanians of America^ 
besides describing many exotic species for the Zoological Pro* 
ceeding^i London, 1860. 
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His last paper in the Proceedings of the Academy oontiini 
diagnoses of lorty-nine new species of these shellsj from Ala- 
bama. Mr. Lea is still actively engaged in his favorite parsditi^ 
and we may expect many able papers yet from his hands. We 
hope that he wul find leisure to monograph the [Naiades, with 
the same fulness of description and excellence of illustration, 
which dbtinguishes Binney^s Terrestrial MoUusks. Such a work 
would be the crowning glory of a life nobly and usefully spent 
in the pursuit of science. 

T. A. Conrad, the eminent geologist, in the same year in 
which Mr. Lea printed his first article on the Naiades, gave to the 
world through the Journal of the Philadelphia Academy, (Ist 
sen, vol. yi, p. 205 : Au^. 1830,) an article on the 6eol(^ of 
Maryland, containing a list of recent shells of the coast ofthtt 
State. This was followed, all through the first series of the same 
Journal by papers on recent and fossil moUusca. The most im- 
portant of these is one containing " Descriptions of new Marine 
Shells from Upper California," vol. vii; 18o7. This article gives 
descriptions ana figures of eighty species. In the second eeries of 
that Journal are several papers, by this author, on marine and 
fluviatile mollusca. Several of them are beautifully illustrated. 
A noticeable article is the " Monograph of the genua Argonauta, 
with descriptions of five new species ;" vol. ii, p. 881 : 1864. 

Mr. Conrad has also contributed to this Journal for a period 
of over twenty y^ars, and to the Proceedings of the Academy 
of Natural Sciences. His most important paper in the Proceea- 
ings is an able " Synopsis of the Family of Naiades of North 
America." Unfortunately, the author, with a sincere desire to 
do justice to Rafinesque, has preferred the doubtful identifica- 
tion of many of his obscure species, to the well characterized 
descriptions of Lea and others ; thus placing as synonyms spe- 
cific names which will always stand gCKxl among the majority of 
Conchologists. 

Mr. Conrad also did an unintentional injustice to Mr. Lea, by 
a want of care in affixing dates of publication to several species. 
The errors in these dates were however corrected by Mr. Lea, a 
short time afterwards, in the Proceedings of the Academy for 
the same year. On the other hand, the *' Synopsis" establishes 
the priority of Mr. Conrad's description of several southern spe- 
cies of Naiades, over those of Mr. Lea. It is worthy of remark, 
that Say, Conrad, and Dr. Jay, each of whom retain a number 
of Rafinesque's names, and who by long study of this family 
should be considered competent to make a final determination of 
the validity of his species, have differed greatly in their conclu- 
sions. Messrs. Say and Conrad have several times changed their 
opinion of the species intended by Bafinesque's descriptions. 
Bafinesque deposited in the cabinet of his friend, C. A. Poulson, 
Esq., of Philadelphia, a collection of Naiades, and named them ; 
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but tlus was yean after the publication of his papers, and mean- 
while he had evidently forgotten many of the cnaracters of his 
own species ; those who have worked most ardently in his cause, 
are therefore compelled to declare that they are unable to recon- 
cile some of his descriptions with Mr. Poulson's shells bearing 
the same names. 

Mr. Conrad has described the shells collected by Lieut. Lynch 's 
Dead Sea Expedition, and he also edited Part 7th (posthumous) 
of Say's American Conchology. 

We have purposely left tilTthe last, in order to bring them to- 
gether, Mr. Conrad's most important publications — three of the 
most useful volumes on Concnology issued in America. They 
are all out of print, and are highly valued by those fortunate 
enough to possess copies. They consist of—* 

1. ** American Marino Conchology." Philadelphia, 1831« 11 colored 
plates. Svo, pp. 72. 

This volume contains descriptions and figures of many of our 
common coast shells. The species, however, are different from 
those contained in the "American Conchology" of Thomas Say« 

2. ''New fresh water shells of the United States, with colored illustra- 
dona, and a monograph of the ffenns Ancnlotos, Say. Also, a Synop- 
«• of the Nordi American Naiades.'' 16mo, pp. 76. Fhilad. 18S4. 

This little volume contains descriptions of many new species 
of Uniones and Melanians collected by the author, in the Ala* 
bama River, kc The book is poorly printed and illustrat^ 
but its contents are very valuable. 

8. ** Mon<M[ranh of the Family Unionidae, or Naiades of Lamarck, of 
North America.^ Issued in 12 8vo numbers, 1835-38, and illustrated by 
colored plates. 

This is Mr. Conrad's most elaborate work. Its great value 
consistB in its illustrations of our most common and best known 
spedes, but which are nowhere else figured in American publi- 
cations. Mr. Conrad may be considered, next to Lea, the best 
informed of living men, on our Uniones. Although he early 
chose Geology as his life-time studv, he has nevertheless mam 
tar himself a reputation in recent donchology. 

Mr. Conrad's descriptions, unfortunately, are generally quite 
too brie^ and bear evidence in many instances of haste or care- 
lessness in their composition ; being sometimes so devoid of 
fiharactfirs, that the species would be totally unrecognizable were 
it not for the accompanying plates. 

Amos Binnst. W hile Lea and Conrad worthily succeeded 
Say, in the investigation of the American Uniones, the late Dr. 
Amos Binney, of Soston, continued the labors of our first great 
zoologist among the Terrestrial Gasteropoda of this country. 
To the jtodv of these interesting shells he devoted the leisure 
moments of his active life, for many years ; and in his "Terres- 
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trial MoUosks of the United States, " be has left ns a noUe monu- 
ment of his love of the science. 

Dr. Binnej became earl^ identified with the progrem ci Con- 
chological science in America ; he was one of the foanden of the 
Boston Society of Natural History, and became its president 
He traveled much, in the cause of science, and made iargd col- 
lections ; and being a man of wealth, he employed maeh of his 
means in die accumulation of a library on Conchology, which, 
at the time of his death, was unequalled in America^ 

Dr. Binney was not only a student, but a passionate lover of 
nature, and his more elawrate papers show that he pooseawd a 
ffcnuine love of his subject^ which carried him much fiirther 
than the mere details of scientific description, into the investiga- 
tion of the habits and mode of life of the Terrestrial MoUusca. 

Dr. Binney's published papers consist of five artidea in the 
Proceeding^ ana five in the Journal of the Boston Society of Nat 
History. The most important of these is, "A monograph of the 
Helices inhabiting the United States." This elaborate and excel- 
lentlv illustrated paper appeared in several successive numbers of 
that i)'oumal, and was afterwards expanded into a separate work, 
entitled " The Terrestrial air-breathing Mollusks oi the United 
States," &C. This work occupied several years of its author's life, 
in its preparation, and dying before its completion, his will was 
found to contain liberal provisions for the continuation and pub- 
lication of the work in expensive and magnificent style. At the 
request of the executors. Dr. A. A. Gould assumed and excellently 
fulfilled the task of arranging the material, completing the de- 
scriptions, and editing the woi^; which was soon completed so far 
as to permit the publication of the two volumes of text, in 1851; 
but so many delays occurred in the production of the magnifi- 
cent plates, that the third volume did not appear until 1869. 
The large sum of ten thousand dollars was expended on the 
four hundred copies issued of this splendid work, which were 
given avxiy^ an offering for science ; all the prominent Conchol- 
ogists and scientific libraries here and in Europe receiving copies. 
They are the best epitaph of their lamented author, and indll 
keep his memory green in the hearts of men, long after the sto- 
ried marble shall have crumbled to the earth. 

At Dr. Binney's death, his collection of Terrestrial Mollusks, 
and library, came into the possession of his son, W. G*. Binney, 
who has happily inherited and weU sustains his father's love tot 
their study. 

Joseph G. Totten, Gen. TJ. S. Top. Engineers, is one of the 
oldest cultivators of the science. Many years ago, he made him- 
self acquainted with the marine Mollusca of the New England 
States, and was one of the first to dredge and describe new spe- 
cies from that rerion. He contributed two papers to this Jour- 
nal, [1], xxvi and xxviii, 1834-6. 
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\ CouTHUOY, a Conchologist of considerable reputation, 
3ed a large number of our shells, principally marine, in 
)6ton Journal and in this Journal, 1838-9. He accompa- 
Wilkes' Exploring Expedition, as Conchologist, collcctmg 
numbers of Molluscous animals and their shells. Many 
species contained in Dr. Gould's MoUusca of the Expedi- 
re described by him. 

N Clabb:son Jay, M.D., of Mamaroneck, Westchester Co., 
has amassed a yery large and yaluable collection of shells; 
ich he has published several catalogues. The first edition 
sued in 1835 ; second edition in 1836, with descriptions of 
bells; third edition, 4to, 1839, with descriptions of new 
—illustrated with ten colored plates ; fourth edition, 1850, 
ntaining 10,874 species, with a supplement (1852) contain- 
1 additional names. 

se catalogues are arranged on the Lamarckian system, 
the synonyms are given besides the correct specific names, 
ferences constantly made to figures and descriptions, this 
;ue, (4th edit.) embracing as it does, so large a proportion 
the known species of shells, is invaluable as a work of 
ice, or as a guide to the formation of cabinets, and the ex- 
5 or cataloguing of specimens. The amount of labor on 
t edition of this work must have been immense ; the list 
ing to 480 pages and embracing 40,000 names, including 
^ms; each accomtoanied by a reference to a figure ana 
)tion. This coula not be accomplished without years of 
atory study, and a familiar knowledge of all existing au- 
3s on the subject. 

eption has been frequently taken to portions of Dr. Jay's 
jrmy. To expect perfection throughout so extensive a 
t, would be to look for impossibilities — but Dr. Jay has 
ly a claim to be heard in this matter. With a magnificent 
ion of authentic specimens, embracing in many cases nu- 
3 varieties, and possessing, besides, a very complete library 
ks on Conchology, his deliberate conclusions certainly 
have great weight among naturalists. 
. KiRTLAND, M.i)., of Ohio, a zealous naturalist, has given 
srable attention to the study of the MoUusca of his State. 
IS articles from his pen, relating to the Naiades, &c., are 
led in this Journal for 1834, '37, m 
Kirtland also gives a list of shells, in his Zoological Report 
State of Ohio. His latest publication on Conchology is a 
•ead before the American Association for the Advancement 
jnce, in 1851, and published in their Proceedings for that 
It is entitled, '^ Bemarks on the sexes and habits of some 
acephalous Bivalve MoUusca." 

>UB. Soi.— Ssooim Series, Vol. XXXm, No. 96.— Maboh, 180i. 
22 
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Charles B. Adams (deceased 1851^ was one of the most in- 
defatigable and accurate of our Concnologists. His publisbed 
Sapera, in thirteen years, amounted to about sixty, containing 
escciptions of 700 species of shells. 

Of these articles, nine were printed in this Journal, six in the 
Boston Proceedings and Journal, four in the Prooeedings of the 
American Association, and nine in the New York Lyceum An- 
nals. The most important 



*' Deftcriptions of new species of shells." This Journal, [1], vol. xxxix, 
1840. 

** Catalo^e of the Mollusca of Middlebnry, Vt, and vicinity ; with ob- 
servations. This Journal, vol. xl, 1841. 

** Description of twenty-five new species of New Enriand sheila." Bosl 
Proo., ii, 1844-5. This was written in conjunction with Dr. Mighelt. 

" Specierum Novarum Conchyliorum in Jamaica repertorum, Synopsk'' 
BostProc, ii, Jan. 1, 1845. 

*' Descriptions of new species of marine sh^ of New Englaiid.* 
Bost Joum., ii, 1840. 

** On the nature and origin of the species of Testaceous Mollmca in the 
Island of Jamaica." Proc American Assoc, iv, 1851. 

Descriptions of a great number of Jamaica Shells, in the Lyceum An- 
nals, 1850-1. 

*^ Catalogue of shells collected at Panama." Annals Lyceum, 1852 ; 
also published separately in a thick 8vo volume. 

^ Mollusca," in Thompson's History of .Vermont ; also isaoed in s 
pamphlet, 20 pp. 

Two small quarto tracts containing monographs of the genera Stoastoms 
and Vitrinella. 

" Contributions to Conchology." 8vo, 258 pp. Issued in twelve num- 
bers, from 1849 to 1852. 

The study of the Mollusca of Jamaica occupied Pro£ Adams' 
principal attention, and he was eminently successful in his re- 
searches among them. 

Prof. Adams described numerous new species among the shells 
collected by him at Panama. The number of Jamaica shells 
that he has described is also very large — ^namely, 260 terrestrial, 
20 fluviatile, and 200 marine species. 

Prof. Adams also gave much attention to the habits and geo- 
graphical distribution of these shells, and has illustrated the sub- 
ject in several able papers. The large collections made by Prof. 
Adams at Panama ana Jamaica, were properly named, and a fall 
series placed in the Cabinet at Amherst College ; the remainder 
were offered for sale by the trustees of the College, on whose 
account he visited those regions. A very large number of speci- 
mens were thus distributed among the lovers of the science in 
America and Europe, so that many private cabinets contain good 
collections of them. 
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The descriptions, of this author, are very minutely accurate, 
welling on every slight peculiarity of the shell before him ; 
ence, a number of his species have i)roved to be merely well 
larked varieties, undue importance being attached to iu their 
linor dififerences. 

The writings of Prof. Adams are, however, very valuable, as 
ley are distinguished by their marked ability, ana fill up a gap 
1 the history of American MoUusca ; no otner author having 
escribed any considerable number of the shells of Jamaica — 
n island which contains an almost isolated molluscous fauna — 
ery few only of its species being common to the other islands. 

Augustus A. Gould, M.D., of Boston, is one of our most 
oluminous writers on Conchology, his papers covering almost 
le entire range of the science. 

His first publication was a translation of the generic descrip- 
ons by Lamarck, entitled, *' Lamarck^s Genera of Shells ; with 
catalogue of species." (Boston, 1888.) He has since that time 
ad the good fortune to be connected with some of the most 
aborate works on the subject, published in America. 

Dr. Gould contributed several short papers to this Journal, in 
340 and 1848 ; and he has also a paper in the London Zoolog- 
al Proceedings for 1867, "On the Nautilus umbilicatus of Lis- 
T." With these exceptions, the whole of his shorter papers 
ave appeared in the Boston Journal and Proceedings. The 
oumat contains : — 

^ A monograph of the species of Pupa found in the United StatM.^ 
** Descriptions of shells from the Gulf of California, and the Pacific 
oasts of Mexico and California.*' 
Also, articles describing shells from Burmah, Cuba, and Africa. 

The contributions of Dr. Gould to the Boston Proceedings 
umber over forty, and embrace descriptions of terrestrial, flu- 
iatile and marine species from all parts of the United States, 
urmah, Liberia, Sandwich Islands and Brazil ; those of Wilkes' 
'. S. Exploring Expedition, and the North Pacific Exploring 
xpedition. Besides these. Dr. Gould's " Bemarks" made before 
le Boston Society, and published in their Proceedings, embrace 
running commentary on recent publications, criticisms of new 
)ecies, details of the habits and anatomy of the MoUusca, and 
lany other interesting subjects. 

The paner " On the shells collected by Wilkes' U. S. Exnlor- 
g Expeaition," contains short descriptions of the hundreos of 
)ecies which have since been published in complete and beau- 
ful style, as a Government Beport. 

The plates of this Beport have just been issued, their prepara- 
Dn having occupied several years. They are very carefully 
*awn and splendidly colored. 
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Dr. Gould has been lately engaged on the MoUnaca of the 
North Pacific Expedition — short diagnoses of species appeariDg 
in the numbers of the Boston Proceedings, to be folfowed at 
some future time by the publication of an elaborate Gk>yeimneDt 
Beport. 

When the State of Massachusetts added a Zoological Depart- 
ment to their Geological Survey, to Dr. Gould fortunately was 
assigned the Invertebrata of the State, comprising the Mouusca, 
Annelida, and Radiata. The result of his investigations appeared 
in a thick octavo volume published in 1841. This ^ork is dis- 
tinguished for the critical accuracy of its descriptions, and haa 
become a standard authority on our marine shells, of which it 
describes many new species. While it is the first work embody- 
ing the complete molluscous fauna of any portion of our coun- 
try, it still remains the best. 

Dr. Gould was cliosen by the executors of the will of Dr. 
Amos Binney, to edit the work on the ''Terrestrial MoUusks,'' 
which was left incomplete by the death of that author. This 
labor he performed with great skill and judgmenL The illus- 
trations were continued in the same magnificent style as they 
were commenced under the direction of Dr. Binney, and the lit- 
erary contents arc augmented by descriptions of many new «^ 
cies discovered prior to the publication of the third volume, at 
the commencement of which they are inserted. Dr. Gould has 
also contributed to the first volume, a valuable memoir of Dr. 
Binney. Dr. Gould is an accurate and critical observer and 
dosoriber of natural objects. His pages exhibit to the eye the 
individualitj' of his subject with the same clear analytical pre- 
cision with which it impressed his own mind. He has been 
very successful in his investigations, adding nearly one thousand 
species to the recent ^[ollusca, 

•loiix G. Antuoxy, of Cincinnati, has for years devoted his 
attention to the study of the Melanians of the United States; 
and he has divided with Mr. Lea the honor of working up the 
many sjKvies of this interesting family. 

Mr. Anthony's princi}>al papers are, one in the Boston Pro- 
ceedings, vol. iii, aeseribing sixteen species of Melania, one in 
the New York Lyceum Annals, vol. vi, April 1854, describing 
fit\y species eollecteil by himself in the bouthem States, and 
another in the Proceedings of the Philadelphia Academy, Feb. 
18t>0, describing tifty-eight species. 

S. S, 11 Ai ih:max.' Our lluviatile Gasteropoda, other than Me- 
lanii\n» an* best known through Prof. Haldeman's "Monograph 
of the l.ininiiulos, and other fresh water univalve shells of North 
Amerioa," pubiishcvl in eight numbers — 1840-44, The descrip- 
tions of siHvies in this work are very full, and admirably iUus- 
trated by the colored plates. 
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Pro£ Haldeman has published in Chenu's ''IllastratioDS Con- 
lyliogiques," a '* Monographic du genre Leptozis, Bafinesque ; 
^nculosa, Say.)" Folio, Paris, 1847, with bcSautiful plates. He 
as also contributed several papers to the scientific Journals, 
mong which is an '^ Enumeration of the Becent Fresh-water 
[oUasca which are common to North America and Europe, with 
bservations on species and their distribution," in the Boston 
oumal, iv, p. 468, 1844. This paper, together with the com- 
arisons instituted by Prof. Adams with our marine species, and 
y Dr. Binney in the terrestrial shells, has furnished much valu- 
ble information in regard to the geographical range of species 
ver parts of two continents. 

Henry C. Lsa, son of Isaac Lea, has evinced considerable tal- 
Qt in the sciences of Conchology and Geology. He has a short 
aper in the first series of this Journal ; ana a more extensive 
ne in the Boston Journal, entitled '^ Descriptions of some new 
pecies of marine shells inhabiting the coast of the United 
tates." He also assisted his father in the determination and 
escription of the exotic Melanians in the collection of Mr. 
Inming. 

Charles M. Wheatlet, M. A., of Phoenixville, Pa., who has 
>nned an excellent private collection of shells (now the property 
f Union College), published, in 1842, the first general " Cata- 
>gue of the Shells of the United States, with their localities." 

New species of shells from Maine are described bv Dr. J. W. 
tighels, in the Bost. Journal, iv, p. 87, January 1842. 

These Catalogues are very useful in stimulating research, and 
Iso afford much information regarding the geographical distri- 
bution of species. 

The following Catalogues have been published : 

Miune. By Dr. Mighels. 

Vermont. By Prof. C. B. Adams. 

Maasachosetts. By A. A. Gould, Gren. J. G. Totten, Samuel Tufts, W. 

Prescott, J. M. Earle, Thomas A. Greene, J. L. Russell, Wm. 

Slimpson, and Jos. True. 
Connecticut By Rev. J. H. Linsley and Dr. A. A. Gk>uld. 
New York. By Dr. J. & DeEay, Sanderson Smith, and Dr. James 

Lewis. 
Pennsylvania. By Prof. S. S. Haldeman, Wm. Hartman, R. M. S. 

Jackson and Wm. M. Gabb. 
Maryland and Virginia. By T A. Conrad and Charles Girard. 
North and South Carolina. By J. D. Kurtz and Lewis R. Gibbes. 
Florida. By T. A. Conrad. 
Mississippi. By B. L. C. Wailes. 
Louisiana. By Geo. C. Shumard and C. B. Adams. 
Tennessee. By Gerard Troost. 
Ohio. By Jno. G. Anthony, Frank Biggins, 8. P. Hildreth, and J. P. 

Eirtland. 
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Indiana. By J. T. Plummer. 
Illinois. By Robert Eennicott 
Michigan. By Dr. Abraham Sager. 
Wisconsin. By L A. Lapham. 
Washington Territory. By Wm. Cooper. 

Lists of the Terrestrial, Fluviatile and Marine Shells of the 
United States have been drawn up by Messrs. W. G. Binney, 
Temple Prime, Isaac Lea, P. P. Carpenter and Wm. Stimpson, 
and published by the Smithsonian Institution. 

James E. DeKay, M.D. The Zoolo^icEd Department of the 
New York Geological Survey was committed to Dt, DeKay, (de- 
ceased,) who in 1843 published a voluminous Beport in quarto^ 
on the Mollusca and Crustacea. The MoUusca comprise 277 
pages with forty colored plates. This work has been carelessly 
compiled, and many of the species are almost unreoognizabfe 
from the descriptions. A number of new species are propoe^ 
which would never have been brought forwanl, if Dr, DeKay had 
made himself as thoroughly acquainted with bis subject as he 
should have done, before undertaking a work of such magnitude. 
Still, despite its numerous faults, this volume is necessarily an im- 
portant addition to conchological literature. In nearly every ge- 
nus, short descriptions of the extra-limital species are given, 8o 
that over six hundred species of American shells are contained 
in it. The plates are roughly executed, and poorly colored. 

Wyman and Leidy. Our knowledge of the anatomy of our 
terrestrial Mollusca is due almost entirely to the labors of Dr& 
Jeffries Wyman and Joseph Leidy. 

The former has published in the fourth volume of the Boston 
Journal, papers "On the Anatomy of Tebennophorus OaroliniensiSj^ 
and "On the Anatomical Structure of Olandina trunoaia, of Say." 

Dr. Leidy, of Philadelphia, has carefully investigated the 
anatomical structure of our Terrestrial Grasteropoda, and has 
published the results of his labors in the first volume of Bin- 
ney's Mollusks and in pamphlet. This paper, the preparation of 
which must have cost immense study, is illustrated oy some of 
the finest anatomical plates ever published in America. 

For the last ten years Dr. Leidy has occasionally described 
new forms of American Marine and Fluviatile Polyzoa, (Bry- 
ozoa), and we understand that he is preparing a monograph of 
our fluviatile species. 

Louis Agassiz has given some attention to the anatomy and 
embryology of our Mollusca. He has several short papers in 
the Boston Proceedings, 3d vol., and an important article on the 
Embryology of Ascidia in the second volume of Proceedings of 
the American Association for the Advancement of Science. 

It is understood that a coming volume of Agassiz's "Contri- 
butions" will contain an elaborate account of the embryological 
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levelopmeiit and anatomy of the animals of the North Ameri- 
»m Naiades. 

John H, Redfibld, late of New York, now of Philadelphia, 
las published in the Annals of the Lyceum, several papers on 
nanne and terrestrial shells. Among them are descriptions of 
leveral new species of Marginella — of which genus Mr. Kedfield 
las made an especial study. 

William Stimpson, M.D., has become a familiar name to 
I!onchologists from his extensive study of our Atlantic coast 
{hells. He has, probably a profounder practical knowledge of 
>ar marine molluscous fauna, and their bathymetrical and geo- 
^phical distribution than an v other naturalist Dr. Stimpson's 
)iinoipal work is entitled '^ Shells of New England — a revision 
>f the Synonymy of the testaceous Mollusks of New England." 
)yo. Boston, 1851. This work is intended to be a companion to 
jould's Invertebrata of Massachusetts — ^the nomenclature of 
¥hich is corrected in accordance with the present arrangement 
>f the mollusca. 

Dr. Stimpson has contributed several interestin^papers to the 
Boston and Philadelphia Proceedings and to this Journal. The 
3Xtensive dredging operations conducted by this naturalist are 
leserving of much praise : numerous portions of our coast have 
3een explored by him ; and recently while accompanying the 
N'orth Pacific Exploring Expedition, as zoolo^st, he obtained in 
this way an exceedingly rich collection of marine shells from the 
Japanese and Arctic seas. These are now being described by 
Dr. Gould, in the Boston Proceedings. 

Temple Prims, of New York, is our great authority on the 
Sunily of Cydades, having confined his attention almost entirely 
o them. Besides descriptions of new species, Mr. Prime has 
lone much good service in working up the synonymy of the 
several genera whose history he has investigated. 

He has published the following papers : 

** Descriptions of new species of Cyrena and Corbicula," and " Sjnon- 
ymj of the Cyclades," in ProceediDgs of the Academy Nat Sciences ; 
''Descriptions of new species of Cyclas and Pisidium," a "Synonymy of 
Piflidiam," and " Descriptions of two new species of the genus Batissa, 
with notes on that genus," in Annals N. Y. Lyceum. 

Several descriptive papers and Synonymy of Oyrenella and Rangia, in 
the Boston Proceedings ; " Monograph of the species of Pisidium found 
in the United States of North America," illustrated, in Boston Journal ; 
and ^ Descriptions of new shells (Cyclades) from the collection of Hugh 
Duming, Esq.," in the London 2^1ogical Proceedings. 

In these papers, Mr. Prime has increased the number of known 
Bpecies of Cyclades nearly one-half. 

Thomas Sland, of New York, first became known to Con- 
chologists as an efiBicient co-laborer with Prof. Adams, in the West 
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Indian Terrestrial MoUusca. He contributed seyeral papers to 
the " Contributions to Conchology," cataloguing the species of 
St Thomas, W. I., and New Granada. He has also an article 
in this Journal, Nov. 1852, entitled, " Facts and principles rela- 
ting to the origin and Geographical Distribution of MoUusca." 

Mr. Bland's most important papers are the ^' Remarks on cer- 
tain species of North American Helicidsc, with descriptions of 
new species," of which two parts have appeared in the 6th and 
7th volumes of the Lyceum Annals. The third part is now 
ready for publication. These papers form a valuable addition 
to our critical knowledge of the Helices of the United States. 
Mr. Bland has also just issued a paper (see p. 158, this vol.) on 
the Geographical distribution of the Genera and Species of Land 
Shells of tne West Indies, which gives many curious and im- 
portant facts in reference to the range of species. Mr. Bland is 
thoroughly familiar with these shells, and is ^rhaps better fitted 
to pursue this important line of investigation than any other 
conchologist. 

Wesley Newcomb, M.D., formerly of Troy, N. Y., now of 
Oakland, California, during a residence at the Sandwich Islands, 
for many years, studied the beautiful terrestrial genus Achati- 
nella. He has described a large number of species in the New 
York Lyceum Annals, the Boston Proceedings, and the London 
Zoological Proceedings. His papers in the latter are illustrated 
with fine colored plates. 

The AchatinellsB have also been studied and described by 
Dr. Mighels, Prof. Adams, Dr. Gould, and Mr. Gulick. 

The genus Argonauta has been studied by Dr. J. C. Parkin- 
son, who has added two new species. — ^Bost. Proceed., Sept 1856. 

AVilliam A. Haines, of New York, the possessor of one of the 
finest private conchological collections in the world, has a paper 
in the New York Annals, vol. vi, Oct. 1855, describing several 
new species of terrestrial shells from Siam. 

James Lewis, M.D., of Mohawk, N. Y., has industriously stud- 
ied the Mollusks of that vicinity, making many valuable addi- 
tions to our knowledge of the habits and mode of growth of 
many of the fluviatile species. His numerous brief papers are 
contained in the Boston and Philadelphia Proceedings. 

J. B. Teiask, M.D. The only papers on Conchology published 
as yet west of the Eocky Mountains, are two by Dr. Trask, de- 
scribing new species of Naiades of California, published in the 
Proceedings of the California Academy of Nat. Sciences, vol. i, 
1855 ; and Descriptions of Terrestrial and Fluviatile Shells, by 
Dr. Newcomb, in the Proceedings of the same Society for 1859 
and 1860. 

William G. Binney, of Burlington, N. J., has continued the 
investigation of the Terrestrial Shells, commenced by his father. 
He published in 1859, in the Boston Journal of Natural History, 
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Jso separately, a " Supplement to the Terrestrial Mollusks," 
ing vol. iv of that work in 8vo, pp. 207, with six colored 
s« This volume, which exhibits great ability and an inti- 

knowledge of his subject, placed its author at once in the 
lost rank of American conchologists. It not only describes 
le more recent species, but also includes a thorough revision 
ose contained in his father's work, giving additional sy nony • 
nd localities. 

\ Binney has published a number of papers in the Proceed- 
of the Academy of Natural Sciences, 1867-61, under the 
ral title of '* Notes on American Land Shells." These pa- 
contain descriptions of many new species, and a complete 
nymy of our Helices. He has prepared for the Smithsonian 
tution lists of the Terrestrial and Fluviatile Gasteropoda of 
h America. He also edited, recently, in an able manner, a 
and splendid edition of the conchological writings of Say. 
inte, page 168. 

r. Binney is at present engaged in an extensive work /or the 
hsonian Institution. He is preparing for them descriptions 
IF Terrestrial and Fluviatile Gasteropoda, for cheap publi- 
n and firee distribution. He has also just completea a work 
be Synonymy of American Shells, forming a very large 
r — the MSS. extending to several hundred pages. 
le publication of these works will mark a new era in the 
ress of Conchology among us, as it is believed that iheir 
ibution will very much enlarge the number of students of 
dence ; the scarcity and high cost of works of reference 
3g hitherto proved a discouraging barrier to persons of lim- 
means. Now, however, the Smimsonian Institution intends 
iding the proper works of reference, free of cost. 
r. Binney is very methodical in his writings — ^which, without 
pretension, reveal the utmost deliberation and profound 
r on the part of the author. He possesses a nice discrimina- 
of specific values, and is exceedingly well informed in the 
ral history and bibliography of the science, 
nup F. Carpenter, of Warrington, England, well known 
is comprehensive Beport to the British Association, on our 
t Coast Mollusca, prepared a list of those shells for the Smith- 
A Institution. It has also published, recently, a volume of 
3tures on Mollusca," by this ^ntleman. 

D. Browk, of Princeton, N. J., has just published in the 
eedings of the Academy of Nat. Sciences, descriptions of 
species of Helix. Mr. iBrown is a dose student of the Ter- 
ial Mollusca, and will doubtless become one of our leadine 
liologists. ^ 

e have thus noticed the principal writers on shells, in Amer- 
o the present time. We must regret that want of space has 

JouB. ScL— ^BCOND Sbribs, Vol. XXXIII, Ko. 06.— Maboh« IMS. 
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oompened the omiBsion of much that would be of interest to the 
reader, who is referred, for a more coroplete list of Authors and 
their Papers, together with accurate dates of publication, to the 
work at the heaid of this article, which has furnished us with 
most of the material for the foregoing pages. 

It will be seen that our several scientific Journals haye con- 
tained a yer^ large number of papers by our best authors — ^thua, 
the publications of the Boston Society haye those of Adams, A. 
Binney, Couthuoy, Gould, Prime, &c. The New York Annals 
those of Adams, Anthony, Bland, Newcomb, Prime and Bed- 
field. The Journal and Jrroceedings of the Philadelphia Acad- 
emy haye the valuable papers of oay, Conrad, Antnony, Lea, 
W. G. Binney, Leidy, Prime, Stimpson, &o. The Philosophical 
Transactions contain many of Lea's eztensiye articles ; while 

Japers by many of these authors have also appeared in this 
ournal. 

There are many fine public and private collections of shells 
in the United States. That of the Academy of Natural Sciences 
embraces about eleven thousand species. In the arrangement 
of the Academy's Cabinet, Pfeiffers system is followed for the 
terrestrial species, while with the fiuviatile and marine shdb, 
the LamarcKian system is generally adhered to, with the intro- 
duction, however, of many of the more recent genera. 

The splendid collection belonging to Amherst Collie is a 
noble monument of the unflagging assiduity and scientific attain- 
ments of the late Prof C. B. A&ms, who formed it It em- 
braces types of all his species and full suites of the shells of the 
various West India islands, and of Panama. It is esteemed by 
competent judges the most valuable collection for study in the 
United States. 

The Boston Society of Natural History, the New York Ly- 
ceum, the Mercantile Library Co. of Cincinnati, Union College, 
Schenectady, N. Y. (formerljr collection of C. M. Wheatley, of 
Phoenixville, Pa.), the Agassiz Museum and the Smithsonian In- 
stitution, each possess vduable collections. 

The largest private collection in this country is that of Dr. John 
Clarkson Jay, of Mamaroneck, N. Y., numbering 18,460 species 
and numerous varieties. They are arranged according to the 
Lamarckian system. We have already alluded (p. 169) to hifl 
extensive and useful catalogues of his collection. 

Wm. S. Haines of New York possesses twelve thousand spe- 
cies of shells, including many rare and unique ones. 

Mr. Binney has a small but exceedingly valuable collection of 
the terrestrial shells of the United States, including many types 
of species, and also geographical series. The same may oe said 
of tne cabinet of Mr. Bland of New York. 
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Mr. Lea's cabinet of TTnionidae is unequalled in the world. It 
includes many thousands of carefully selected specimens from 
ail parts of the world, exhibiting all the variations from specific 
typds so common in this fiunilj. 

jDr. Grould possesses a yaluable collection, containing many 
types of species. 

The most valuable cabinet of West India terrestrial shells is 
that of Mr. A. D. Brown, of Princeton, N. J., formerly the 
property of Thomas Bland. Mr. Bland's extensive correspond- 
ence in the West Indies, and especially with Prof Foey, Dr. 
&undlach, M. Sall^ R J. Sbutdeworth, &c., his own collections 
in St. Thomas, Jamaica and Bermuda, and his intimate relations 
with the late Prof. C. B. Adams, gave him extraordinaiy advan- 
tages and opportunities. Mr. Brown also has a large number of 
species of terrestrial moUusca from other countries — the whole 
Eunounting to three thousand species. 

John Gr. Anthony of Cincinnati has a fine collection of Ameri- 
can freshwater shells, principally Melanians, collected by himsel£ 

The finest cabinet of operculated land shells is that of Mr. J. 
H. Bedfieldy late of New York, now of Philadelphia; he has 
ilso a large collection of Marginellidse, which he has made his 
especial study. 

The collections of Temple Prime and Wm. Stixnpson are ex- 
ceedingly rich in their respective specialities, the Cyclades, and 
Ajnerican marine mollusca. 

Dr. E. Bavenel, of Charleston, S. C, an experienced conchol- 
ogist, and one who has done much to further the study among 
us, possesses a valuable cabinet, rich in marine and other spe- 
cies^ determined by Thomas Say. 

There are numerous private collections in this country contain- 
ing from one to five thousand species ; among these may be 
mentioned those of Hon. E. Cowan of Pennsylvania, U. S. Sen- 
ator ; Theodore Gill, containing three thousand species ; Dr. E. 
B. Foreman of Washington, D. C, thirty -five hundred species; 
Bind B. L. Stewart of New York. 

The cabinet of Geo. W. Tryon, Jr., of Philadelphia, embraces 
3ver four thousand species, and many varieties. It includes a 
large number of American Unionidaa and Melaniadae, supplied 
by Isaac Lea, Mr. Binney, and numerous others: a ^ood suite of 
American terrestrial shells from Mr. Binney, many West Indian 
land shells, including a number of Adams Jamaica species, and 
3f Pfeifier's (author's examples), and a fine Cuban suite from 
Prof. Poey ; a splendid collection of Achatinellae from Dr. New- 
X)mb, a series of European terrestrial shells (several hundred 
species) from Terver of Lyons, besides numerous American and 
6reigu marine shells, inclading a suite of Carpenter's Mazatlan 
shells. 
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Mr. D. Jackson Steward of New York, has also an eztennre 
cabinet. It embraces that of the late Mr. Lounsbuiy, and the 
interesting collections, especiallv of marine species, made for 
Mr. Steward in Trinidad, Barbaaoes, &c., by Mr. Theodore GilL 

It would much transcend the limits of this article to enumer- 
ate the numerous excellent conchologists and collectors, who 
though writing but little or nothing themselves, have yet, by 
furnishing materiel to our authors, and by the distribution of 
specimens, much aided the progress of the science. AmoDf 
these are men of high attainments, such as the late Dr. R K 
Griffiths, P. H. Nicklin, and John S. Phillips of Philadelphia, Dr. 
Lewis of Mohawk, N. Y., Mr. Theodore Gill, Dr. E. R Showal- 
ter, Uniontown, Ala., Bishop Elliot, of Creorgia, Edmund Ba- 
venel and Lewis R Gibbes of Charleston, S. C, Thomas Nuttall, 
&C. The works of Messrs. Lea, Binney, Conrad, Stimpson, and 
others, contain many acknowledgments of specimens sent and 
information rendered by these and numerous other persons in 
all parts of the Union. 

The pfresent condition and prospects of conchological science 
in America are very encouraging, and its pursuit offers a fine 
field for the investigation of our young naturalists. The largest 

Sart of this continent is still unexplored for Mollusca, and rich 
iscoveries will continue for years to reward the labor of inves- 
tigators. 

It may be asked — what benefit to mankind has resulted from 
the pursuit of this science? We might perhaps answer, that its 
great merit consists in affording an innocent recreation to the 
mind of man. But there is surely a nobler obiect to be ^ned 
by the study of conchology. God, who created man in His own 
image, has also placed around us a host of living things, each 
after its own kind, an exemplification of divine wisdom, in the 
admirable adaptation of means to ends, as shown in their organ- 
ism and mode of life ; and who shall say that it is profitless for 
man to examine these animals, endeavor to indicate amone them 
groups approaching each other in various degrees of relation- 
ship, ana to learn, as far as we may know it, the plan of the 
Creator in their formation. As God has not considered these 
animals unworthy His attention, surely they are worthy of our 
earnest study. 

Besides this ethical view of our science we must not forget to 
what a wonderful degree Conchology has become the hanomaid 
of Geology. Through every geological horizon, from the ear- 
liest dawn of life to the deposits now forming, the palssontolo- 
ffist is of necessity a conchologist. If certain organic forms merit 
the distinction of * Medals of Creation' — Mollusca, from their 
abundance in all geological ages, may be called its current coin. 
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\ XVHL — Physics and Hydraulics of ihe Mississippi Biver.^ 

HE volume with the subjoined title constitutes No. 4, of Pro- 
onal Papers of the Corps of Topographical Engineers, Uni- 
States Army, and is puolished by authority of the War De- 
ment, Bureau of Topographical Engineers. It requires but 
rsory examination to authorize the conclusion that this work 
le most important one ever issued by this Bureau, and one 
he most profoundly scientific publications ever puolished by 
U. S. Government. The authors, commencing with a quota- 
from one of Franklin's letters to the Abb^ Souliave as their 
to, — "I approve much more your method of philosophizing 
c^h proceeds upon actual observation, makes a collection of 
ij and concludes no further than those facts will warrant," — 
1 to have adhered to it literally, collecting a mass of facts 
statistics which must ever remain a monument to their un- 
ried industry and patient accuracy. But we cannot present 
itter idea of the object and scope of the work before us than 
dting the following extracts from the able introductory letter 
)apt. Humphreys: 

Some reference to the state of the question of protection 
inst inundation, at the time when the survey of tne Missis- 
i Delta was begun, appears to be proper here, in order that 
necessity of such extended and laborious investigations as 
e made may be appreciated, and that it may be understood 
' absolutely essential it was in every division of the subject 
:>llect fact upon fact} until the assembla^ of all revealed 
.t were and what would be the true conditions of the river in 
y stage that it had passed through or could attain, and thus 
ubstitute observed tacts, and the laws connecting them, for 
imed or imperfectly observed data and theoretical speculations. 
L wide discretion was necessarily entrusted to the officer in 
rge of the Mississippi Delta Survey. I entered upon the ex- 
ion of that duty with an apprehension that the laws of flow- 
water in natural channels, as enunciated in treatises upon 
hydraulics of rivers, were not baa^d upon sufficiently ex- 
led experiments upon natural streams, and hence that the 

Report upon the Physics and Hydraulics of the Mississippi RiTer ; upon the 
ictioii of the AIluTial Region against overflow ; and npon the Deepening of the 
lis ; based upon surreys and Sinrestigations made under the acta ot Congreet di- 
ig the Topographical and Hydroffrapbical surrey of the Delta of the Miasiaaippi 
% with such investigations as mij^t lead to determine the moet pracUcaUe plan 
seuriog it from inundation, and the best mode of deepening the diannels at the 
ha of the river. Submitted to the Bureau of Topographical Engineen, War 
jtment, 1861. Prepared by Capt A. A. HuMFHaira and Lieut, fi. L. Abbot, 
I of Topographical Engineers, United States Army. 4to, pages 466, with an 
Bdiz of 1 46 pages and a large number of maps and chartak nuladelphla, J. B. 
iooott A Co. 
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formulae found iu them, could not be relied upon for the solution 
of the questions upon which the plans of protection against in- 
undation from overflow depended. The system of measure- 
ments and investigations carried on at Carrolton, Louisiana; 
Yicksburg, Mississippi ; and Columbus, Kentucky ; while it was 
intended to render the solution of the problem of the protection 
of the alluvial region of the Mississippi against inundation inde- 
j)endent of the laws and formul» of the books, was at the same 
time designed, in connection with other parts of the Survey, to 
afford the means of determining, by experiments on a far more 
extended scale than any ever before attempted, the laws gov- 
erning the flow of water in natural channels, and of expressing 
them in formulsd that could be safely and readily used in practi- 
cal applications. The success that has attended this part of tke 
work has even exceeded my expectations. Laws have been le- 
vealcd that were before unknown ; new formulae have been pie- 
pared, possessing far greater precision than the old ; and improved 
methods of gauging streams have been devised. 

But the imperfect state of the science of hydraulics as apphed 
to rivers was not the only difhculty to be encountered in the ex- 
ecution of the duty imposed upon the officer in charge of this 
work. The much agitated question of the best method of pro- 
tection against inundation had been always discussed upon as- 
sumed data, and the truth of the very groundwork upon which 
these discussions rested had to be experimentallv investigated by 
this Survey. For instance, the Mississippi had always oeen re- 
garded as flowing through a channel excavated in the alluvial 
soil formed by the deposition of its own sedimentary matter. 
So important an assumption was inadmissible ; and great pains 
were accordingly taken to collect specimens of the bed wherever 
soundings were made, and by every means to ascertain the depth 
of the alluvial soil from Cape Giradeau to the Gul£ This inves- 
tigation has resulted in proving that the bed of the Mississippi 
is not formed in alluvial soil, but in a stifi^ tenacious clay of an 
older geological formation than the alluvion, and that the sides 
of the channel do not consist of homogeneous material ; facts 
that have an important bearing upon all plans of protection. 

Further, it was held by the advocates of the exclusive use of 
artificial embankments that the levees of Louisiana had already 
lowered the bed and floods of the Mississippi river, and that their 
extension throughout the alluvial region above would still fur- 
ther lower the floods by deepening the bed and reducing the 
slope of the river. The advocates of outlets, on the contrary, 
contended that the experience of many centuries, on the Po, 
proved that levees had raised the bed and floods of that river— 
to such an extent, indeed, that it was impracticable any longer 
to protect the country, except by opening new channels to the 
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lea. This conclusion appeared to be sustained on the authority 
>f two distinguished names, Guvier and de Pron j. While the 
nyestigations of the Delta Survey have rendered untenable that 
>OBition of the advocates of the exclusive use of levees on the 
me hand, the investigations of the Chevalier Elia Lombard! ni 
lave shown the supposed facts advanced by the latter class to be 
!ntirely erroneous, and their apprehensions to be unfounded. 

The effects of cut-ofb were likewise the subjects of contro- 
versy among engineers, a controversy which the measurements 
if the Delta Survey must set at rest, since they demonstrate that 
iut-ofb raise the floods below them, a conclusion sustained by the 
rell-established effects of such works upon the Po and Adige. 

Outlets were advocated by some engineers because they were 
onsidered a ready and inexpensive means of reducing the 
loods. On the contrary, they were objected to by others be- 
auae, as thev claimed, outlets would raise the bed and floods of 
he river. The investigations of the Delta Survey prove that 
•utiets, in the few localities where .they are practicable, maj be 
nade to reduce the floods to any desired extent in certain divis- 
ouB of the river ; but that they would not be inexpensive, and 
rould entail dangers and disasters which should not be risked. 
These conclusions, it is shown, are sanctioned by the experience 
»f Europe, upon the Po, the Bhine, and the Vistula. 

The effect of a great swamp like that of the Yazoo upon the 
loods of the Mississippi, a suoject that has formed the tneme of 
peculation for at least thirty years, has also been established by 
ne collection of £acts; as likewise the law governing the rise, 
all, and discharge of the river throughout the alluvial region ; 
he manner in which the flood is propagated ; the modifications 
atroduced by tributaries ; the succession of river stages ; the 
Iraina^e of its basin and that of its tributaries; the proportion 
f drainage to downfall ; and the discharge of outlets : in fact 
very river phenomenon has been experimentally investigatea 
.nd elucidated. 

Thus every important fact connected with the various physi- 
al conditions of the river and the laws uniting them being ascer- 
ained, the great problem of protection against inundation was 
olved. 

At the mouths of the river, a similar course has resulted in 
he development of the law under which the bars are governed, 
be depth upon them maintained, and the regular advance into 
be guif continued ; and, as a consequence, the principles upon 
rhich plans for deepening the channels over tnem should be 
ased, and the best mode of applying them. The rate at which 
be river progresses into the gulf, and the extent, thickness, and 
elative level of the alluvial formation having been ascertained, 
is probable age has been estimated ; and the ancient form of 
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the coast, and the changes that have taken place in the present 
geological age, have been surmised. 

The Beport exhibits in detail the investigation of each of these 
subjects, and many others not enumerated in this letter. Based 
upon extended survey and investigation in the field, made aft 
times under circumstances of great exposure, it contains the re- 
sults of many years labor, comprising laborious office wori[, 
extended research, patient investigation, and exhaustive mental 
effort" 

The first chapter treats of the great basin of the Miasiflnppt 
Biver as well as the basins of its numerous tributaries, their 
slope, dimensions of cross- section, range, navigation, succession 
of stages, topography, geology and growth of the bottom landi^ 
floods, &c« 

'* The Mississippi drains the greater part of the territory of 
the United States lying between the Alleghany and the Bocij 
Mountains. Its basin, more than equal in area to the whole con- 
tinent of Europe, exclusive of Bussia, Norway, and Sweden, ia 
greatly diversined in features, in soil, in climate, and in produc- 
tions. A knowledge of the hydrographic relations of the differ- 
ent parts of this basin to the main river is essential to a fitll ap- 
preciation of all the elements of the problem, the solution of 
which forms the subject of this report The region is too vast 
and diversified to be treated under a sinde head, and some con- 
venient and natural subdivision is theremre to be sought 

The true Mississippi river b^ns at the confluence of the 
Missouri and Upper Mississippi. It has eight principal tributa- 
ries, which, in tne order of the magnitude of their basins, are 
the Missouri, the Ohio, the Upper Mississippi, the Arkansas^ the 
Bed, the White, the Yazoo, and the St Francis. It may excite 
some surprise that the two latter are included in this cat^ory, 
but it will be hereafter seen that, although comparatively small 
streams, they are important from their position and volume of 
discharge. Just below the confluence of^Bed Biver is found the 
first of the bayous which, fed by the Missisiippi, discharge into 
the gulf. Below this point the Mississippi receives no appreci- 
able increase from tributaries ; it may, therefore, for these two 
reasons be considered the head of the delta. 

The delta and the basins of the eight tributaries form natural 
subdivisions of the great basin. They include the whole area 
except the small basins of several comparatively unimportant 
branches which may be classed together under one general head- 
ing. As it is proposed to state, in this chapter, such &cts in 
relation to these several subdivisions as shall exhibit their hydro- 
graphic relations to the main river, it is, in some sort, an mtro- 
duction to the report 
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Missouri Basin, — ^This is much the largest of any of the trib- 
utary basins of the Mississippi, and differs from all the rest in 
containing a large area covered by lofty mountain chains. The 
river issues from the Bocky mountains in many branches, which 
form a series of large rivers that flow through the great unculti- 
vated plains* Comparatively little rain falls upon the mountains 
and the plains, and hence the size of the main river is dispro* 
portionately small, when the drainage area alone is considered. 
Its annual discharge is only about three-auarters of that of the 
OhiO) although its basin is nearly two ana a half times as large. 
After passing the 98th meridian, the banks of the river become 
more and more fertile, and the region through which it passes 
gradually changes from an uncultivated waste to a populous 
countr]^. The total area of the basin, including the mountains, 
the plains, and the fertile region, is 618,000 sauare miles. 

Missouri Biver. — Ascending the river, the Missouri is found to 
divide at Fort Union into two main branches of about equal size, 
the Yellowstone and the Upper Missouri. About 265 miles 
above its mouth, the former again divides into two nearlv equal 
branches, the Big Horn and tne Upper Yellowstone. The tip* 
per Missouri' remains a single stream to within about 100 miles 
of its sources, where it diviaes into three forks, named Jefferson, 
Madison, and Gallatin. It was first explored to the sources of 
Jefferson fork by Captains Lewis and Clarke, U. S. A., in 1806. 
When returning. Captain Clarke followed up Gallatin's fork a 
short distance, crossed over to the Yellow Stone near where it 
issues from Snow mountains, and passed down the river in ca- 
noes to its mouth. The next expedition was conducted in 1888 
bv Captain Bonneville, who then explored a portion of the Big 
Horn river. The maps of this region made by these early ex- 

Slorers have been superseded by more accurate surveys, con- 
noted chiefly upon the Upper Missouri branch by detachments 
of Governor Stevens' Pacific Railroad party, in lb53 ; but so&r 
as a knowledge of the sources of the Missouri river are con- 
cerned, very little additional information had been acquired pre- 
vious to the year 1859. At this date, a party under GwgIL W. 
F. Raynolds, U. S. Topi. Engrs., was organized by the War De- 
partment, to explore the region. This party accurately mapped 
the Yellowstone from its mouth to the point where it issues 
from the Snow mountains; the Big Horn to its sources; the 
Madison fork to its sources ; and acquired definite information 
respecting the Gallatin fork and the Upper Yellowstone. The 
report has not yet been published, but through the kindness of 
Captain Baynolds, with the sanction of the War Department^ the 
following fisicts have been communicated : 
In lat. 48'' 80' and long. IIO"* 00' a mountain rises to some 

Am. Jodx. Soi.— Sscohd Sibiss, Vol. XXXm, No. M.— Habox, 18821 
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14,000 feet above the level of the sea. It is named by Capt 
Baynolds, Union Peak, because water trickling bom its nora- 
em side flows into the Mississippi, from its southern side into tk 
Great Colorado, and from its western side into the Colombii. 
Within one degree of longitude westward and about one degree 
of latitude* northward fit)m thispeak are four of the Booroes of 
the Missouri, where the Big H!om, the Yellowstone, and the 
Madison and Gallatin forks take their rise. 

The Big Horn (here called Wind river) flows sonth-eastwardlj 
to long. 108^ 30', through a narrow bottom land, varyinff from 
one to three miles in width, bounded on the south side by tiie 
impassable Wind-river chain, and on the north by an elevated 
prairie rising into mountains. It is then joined oy the Popo 
Agie and turning abruptly toward the north, forces its wtj 
through the Big Horn mountains, here forming a double chain, 
to the prairies bordering upon the Yellowstone. 

The Madison fork flows northward, chiefly through a rugsed 
defile, to the junction of the three forks, where it is joinedlSnt 
by the Jefferson fork. This is rather the larger river of the two^ 
and heads among beautiful Bocky mountain valleys, about two 
degrees of longitude farther to the westward. Neither of these 
streams is fordable near its mouth. About half a mile below 
their jimction, the Gallatin fork, smaller than either of Ae 
others, enters from the southeast. These three forks unite in an 
extensive plain surrounded by lofty mountains. The united wa- 
ters soon enter, and for nearly a degree of latitude traverse a 
succession of mountain valleys and enormous caflons. 

Between the Big Horn ana Upper Missouri branches, in long. 
110° 30' and lat 44° 30', the Upper Yellowstone has its source 
in a lake, as yet onl^ visited by trappers and Indians, whence it 
plunges through an impassable gorge to the highest point visited 
by Capt Baynolds' party. From this point, wnere it is two hun- 
dred yards wide and six feet deep, it winds to the nortfieast, 
through a narrow valley, to the mouth of Clarke's fork. In this 
distance it is characterized by many islands, and bv bold, sweep- 
ing curves, freouently impinging upon the hills. Between 
Clarke's fork ana the mouth of the Big Horn, the river is irom 
600 to 600 yards in width, unobstructed by rapids, and flowing 
with a swift current of some three or four miles per hour. 

Below Big Horn river, to Powder river, the width increases 
to 800 or 900 yards, and the river becomes turbid, resembling 
the Missouri. 

From Powder river to the Missouri the banks are low and 
caving, and the river assumes the characteristic appearance of 
the Missouri, containing numerous sand bars, densely timbered 
islands, &c. There are also some rapids and shoals. 

Capt Baynolds is of the opinion that the Yellowstone can be 
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navigated with boats drawing three feet of water, up to the point 
where it issues from the mountains, from the middle of May to 
the first of August. The floods are neither sudden nor excessive, 
and the river is probably better adapted to steamboat navigation 
than the Missouri, although there are difficult rapids at the 
mouth of Powder river." 

The second chapter, which is also one of great interest to the 
g^eologist, is confined more especially to the valley of the Mis- 
sissippi below the junction of the Missouri. It treats of its ge- 
ology — the artesian well at New Orleans — growth of the river 
banKs — changes of the bed— oscillations of the Gulf, and iheir 
effects upon Uie lakes and river — ^tidal oscillations of the river 
— hurricanes and their effects — ^range of the Mississippi between 
high and low water— elevation above the gulf— of the surface of 
the river — ^usual succession of stages — dimensions of cross-section 
— jearly amount of rain in the basin — ^annual discharge of the 
Mississippi and its principal tributaries — ratio between rain and 
drainage, in the basin — sedimentary matter in the Mississippi 
water — ^matter rolling along upon the bottom — ^temperature of 
the water — ^history of the progress of levees in the Mississippi 
valley — ^levee organization in the different states— dimensions 
and cost of existing levees — ^the earlier floods and those of 1828, 
1844, 1849, 1860, 1861, 1868, and 1869. But we have room for 
the following extract only, fix)m page 178 : 

" The last and greatest rise in the flood of 1868 occurred at 
the head of the alluvial region, in the month of June. About 
the middle of May, extensive rains prevailed in the Ohio valley, 
and occasioned much damage by flooding the small streams. 
The;^ also prevailed west of tne Ohio basin and caused a rapid 
rise jn the lower tributaries of the Upper Mississippi and Mis- 
sourL These rains continued, especiallv in the states of Ohio, 
Indiana, Elinois, and Missouri, raised tne Miami, Wabash, and 
Illinois rivers to unprecedented heights, ai^d filled all the lower 
tributaries of the Missouri. The usual June rise of the latter 
river, occasioned by the melting' of snow in the Bocky moun- 
tains, and the spring and early summer rains along its course, 
arrived just in time to contribute its waters to the general flood. 
With the Ohio and Mississippi both in full flood, the torrent 
which poured into the alluvial region by the river itself and 
through the swamps above ColuniDus, was immensely greater 
than in any of the earlier rises of the year, and second to none 
of which we have records. For seven days (June 16-22) it 
amounted to 1,476,000 cubic feet per second. It inundated the 
city of Cairo. It washed away miles of the insignificant levees 
along the St. Francis front, and poured rapidly into the bottom 
lands of that river, which were abready deeply overflowed from 
heavy rains and firom the crevasses of the April rise. So small 
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was the actual reservoir capacity of that region that the chifi* 
nels of the six large bayous, and of the St. Francis itselfi wm 
insufficient to give water-way to the flood, returning to the Mis- 
sissippi. For miles above Stirling, it poured over the banla 
themselves, washing the remains of the levees into the river. It 
passed like a great wave through the swamp, causing the deep- 
est overflow ever known. Collecting again, in this manner, at 
Helena, in about two weeks after it entered the alluvial r^on, 
it poured with renewed force upon the lower country. In the 
White-river swamps, the same conditions existed as in the St 
Francis bottom. The Yazoo and Tensas bottoms, on the con- 
trary, were comparatively empty, owing to the general resistance 
of their levees in the former rises, and served in some degree as 
reservoirs to diminish the height of the flood below. The fo^ 
mer was deeply inundated, although the Yazoo river was return- 
ing more than 125,000 cubic feet per second daring the whole 
rise. The latter escaped almost entirely, its bayous being suffi- 
cient to carry off the limited amount of crevasse water, .and dis- 
charge it into Black river, whence it passed down bayou Atcha- 
falaya. Below Bed river landing, the levees remained unbroken 
except at the Belle and LaBranch crevasses which submersed 
the country between the Mississippi and bayou LaFour&e. 
Fortunately, the upland tributaries below the Ohio were all low 
during this great rise, for to this circumstance alone is due the 
escape of the lower country from general overflow. 

The June rise terminated the flood. At the head of the allu- 
vial region, the river fell rapidly to low-water mark, being only 
retarded by a slight rise which occurred in July. The water 
that drained from the great St. Francis and Yazoo bottoms main- 
tained the flood discharge at points below them for abou^ six 
weeks ; after which the lower river also subsided rapidly to its 
lowest stage for the year." 

The third chapter presents the state of the science of Hydraul- 
ics as applied to rivers. The topics are the early history of hy- 
draulics — epoch of Gugliemini — era of modern experimental 
investigation — new system of notation — ^various methods of 
measuring the velocity of rivers — velocity below the surfiEU^ in 
any given vertical plane — horizontal curves of velocity — ^true 
mean velocity, and the methods of vwous authors for obtaining 
the true mean velocity of rivers. 

*' The solution of that great problem, the best method of pre- 
venting the overflows of the Mississippi, exacted difficult meas- 
urements and extremely intricate computations. In connection 
with it, a careful examination of all writings upon hydraulics 
that were witbin reach was made, to ascertain precisely the pres- 
ent state of that science ; a list of the principal publications 
upon the subject, with a brief synopsis or those parts of their 
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contents that are connected with the present problem, has been 
prepared for fatore reference. It will be found from this that 
the laws which govern the flow of water in natural channels 
were only partially and imperfectly developed ; but, as a knowl- 
edge of those laws was essential to the determination of the 
plans of pjrotecting the Mississippi valley £rom inundation, the 
investigations of the Delta Survey, conducted with that object, 
in accomplishing it, have necessarily contributed to the advance* 
ment of n^draulics. An account of these investigations will be 
presented m full detail in the two following chapters. This chap- 
ter is devoted to a brief notice of published works, which is 
mrtl^ original and partly compiled from similar notices by 
Kennie, Lombardini, otorrow, ana others, and from various en- 
cyclopaedias. " 

The following are some of the subjects discussed in the fourth 
chapter on the method of guaging the Mississippi, its tributaries 
and its crevasses : — Method of determining dimensions of cross- 
section — method of conducting velocity measurements— compu- 
tation of discharge, neglecting change of velocity below the 
surfiAce — investigation of sub-surfiice curve of velocity — same of 
the horizontal curve — ^parameter law deduced-— equation for 
mean of whole vertical curve — ^locus of maximum velocity below 
the sorfiice — system of interpolating discharges — ^method of 
tnmsferring measured discharges, &c. 

Chapter Mth treats of the experimental theory of water in mo- 
tion — application of the new laws to the guaging of rivers by 
measurement — application of the new laws to tne guaging of 
rivers by formulaa, &c. ; chapter sixth, protection against the 
floods 01 the Mississippi ; chapter seven, Delta of tne Missis- 
sippi ; chapter eight, mouths of the Mississippi — ^bars at the 
mouth and plans S>t increasing the depths of tne bars, &c 

The preceding extracts convey but an inadequate idea of the 
extent and importance of this work. Many portions of it can- 
not be properly appreciated except by those who possess a pro- 
found Knowledge of mathematics and general physics. We 
shall take care to transfer to our pages under the proper heads 
the new physix^al constants and formulae which the Beport con- 
tains. There is much however in regard to the floods, velocity 
of currents, amount of sediment conveyed by the river, and the 
superficial deposits of the Valley of the Mississippi and its tribu- 
taries, which cannot fail to aid greatly the researches of the ge- 
ologist as well as the physicist. The volume itself is a model of 
systematic arrangement, clearness and beauty of typography, and 
is singularly free from typographical errors. It would add much 
to the credit of the general government if this volume could be 
used as a model for the style of its future scientific and military 
publications. 
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Art. XIX. — Contributions to Minerahgy ; by F. A. GxNTH. 

1. Oold, pieudcmorph afUr AikiniU, 

Ik a fonner communication (this Journ., [2], voL xxriii, 246- 
255) I have called attention to the occurrence of gold in pseu- 
domorphs and other forms and associations, which admit of no 
doubt that it must have been in solution^ preyious to its deposi- 
tion in veins or beds. I have lately received a new and very in- 
teresting fact confirming this opinion in a specimen which shows 
gold pseudomorphous after aikinite. The exact locality finom 
which my specimen comes is doubtful, but it is stated to be fiom 
Georgia. It is a small piece about 1^ inches square and about | 
of an inch thick, and consists of greyish white crystalline quartz 
with minute druses of crystallized quartz, one side of it covered 
with an earthy manganiferous hydrated ferric oxyd. The quartz 
has the appearance of that £rom many of the ^Id veins of our 
Southern States. In one place it shows particles of unaltered 
aikinite, the greater portion of this mineral nowever is converted 
into the well known pseudomorph (as proved by the blowpipe), 
a cupreous carbonate of bismuth in slender needles of dimsrent 
degrees of puritv, of a waxy lustre and a pistachio or oil-green, 
when earthy, of a greenish white color. The centre of these 
crystals is in many of them taken up by brig[ht yellow gold of a 
high degree of fineness, some of them distinctly showing the 
rhombic form of the original mineral. 

It is easy to conceive how this pseudomorph has been formed, 
when we take into consideration that in tne oxydation of the 
aikinite sulphur, lead and copper were oxydized first, and the 
bismuth may have been eliminated, occupying the centres of 
the crystals; but afterwards, when coming in contact with a 
solution of gold, precipitated it, the bismuth being carried off 
by the electro-ne^tive element, previously in combination with 
the gold. 

Specimens from Beresofsk, containing both aikinite and ^Id 
in quartz, which I have examined, did not show anything similar; 
where both minerals are found intermixed, the gold occurs in 
irregularly shaped particles, evidently formed simuJtaneorisltf with 
the aikinite and not after its decomposition. 

2. Antimonial Arsenic and Anmoliti, 

An interesting variety of antimonial arsenic in reniform finely 
crystalline, somewhat radiated masses of a color between tin- 
white and iron-black on a fresh fracture, but greyish black fiom 
tarnishing, occurs at the Comstock 4ead' of the Ophir Mine, 
Washoe county, California. Being associated with arsenolite, 
calcite and quartz, the material for examination was first treated 
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th a mixture of dilute chlorh jdric and tartaric acids. The so- 
tion thus obtained, contained no antimony, but lime, magnesia, 
TOU8 oxyd and arsenious acid, corresponding with : 



Cftrbonate of lime, 86*78 p. e. ) 

*' " nuigDMim, .... 2-05 V 89-4S 

« " iron, - - - - . 0-60 ) 

AjTMoioiis acid, ..,.•. 10*80 10*80 



100*28 

16 residue dissolved in a mixture of chlorhydric acid and 
lorate of potassa, left behind some quartz, which was jUtered 
r and the arsenic separated £rom t^p antimony by Levors 
ethod; the following results were obtamed: 

Quartz, 11*02 p. e. 

Anenie, 80*81 

Antimonj, -• 8*17 

r the isomorphous metals j\ is antimony. After deducting 
e quartz the composition is : 

Foand. CftleataMd. 

Arsenic, - • 90*82 -{f ArMnie, - - 90*81 
Antimony, - - 9*18 ^V Antimony,* - 9*19 

resembles in its composition the antimonial anenie from the 
ilmbaum Mine near Marienberg, Saxony, analyzed by Schultz, 
mtaininff 92*08 per cent of arsenic and 7*97 per cent of anti- 
ony. (Kanimelslberg's Mineralchemie, p. 984.) 

3. Aranidt of Copper, 

a, WkUnejjxU,^ — ^Af ter the publication of the results of my ex- 
uination of the peculiar arsenid of copper from Lake Superior, 
troducing whitnevite as a new species (this Journal, [2], xxyii, 
K)), I learned of the existence orseveral specimens of arsenids of 
»pper £rom Lake Superior, and that some qualitative examina- 
>ns had been made of one of them by Dr. John Torrey even as 
rly as 1858, which, however, have never been published. I 
Lve been very anxious to get some of this material for examina- 
>n. Prof. Jas. C. Booth, who was fortunate enough to secure 
le of these early specimens, has with the greatest liberality pre- 
nted me with a sufficient quantity from it for investigation. 
be locality is stated to be on the north shore of Lake Suj)erior. 
It had a orownish tarnish and in some places showed rainbow 
id pavonine colors. On examination it proved to consist of two 
inenJs, whitneyite and algodontte, and although it was almost 
ipossible to get them separated in a state of aMolute purity, the 
lalyses will show that this has been done sufficiently to prove 
e correctness of the determinations of the species. 

■^ It if fnrpritiDS thateren after Prof. Qeorge J. Bnuh (9tti sappL to Dana's Mio* 
doffjr. thii Journal [2], nxi, 870,) has notiMd the oTanight of D. Forbes (PhiL 
ig. |4] 3B, 428) giYing the new name " Darwinite " to a species established nearlr 
o years prsTionslj, this name Is stfll oontinned bj F. Field.— (Philee. Ifag., [41, 
.428). 
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This whitDejite is compact, with an exceedingly fine-gndaed 
structure, (far more so than that from the Pewabic location, whidi 
is rather coarse grained,) and a reddish, greyish white color and 
no lustre on surfaces of fresh fracture. Scratching devdopes 
strong metallic lustre and a reddish white color, but it soon ta^ 
nishes. Probably owing to some porosity the sp. gr. was found 
to vary from 8*246 to 8471 (at 21'' C.\ the hardness is a little 
below that of fluor. It is slightly malleable. Fracture subcon- 
choidal. The analysis of the purest pieces gave: 





I. 


n. 


m. 


'XTieQTy< 


AraeoiCi 


10-92* 


12284 


12277 


11*64 


Copper, 


S76i 


87-477 


87-871 


88*80 


surer, 


019 


0-040 


0-088 





9876 99-801 99*080 

b. Algodonite. — a. The dense whitneyite changes gradually into 
a mineral of larger crystalline grains, a more greyish white 
color and metallic lustre. When polished it is almost 8ilye^ 
white. The purest of it forms the Iming of little cavities as mi- 
nute crystals, too indistinct, however, to determine their form; 
they have the composition of algodonite ; a slight admixture of 
whitneyite generally gives the arsenic a little too low. I found: 





I. 


IL 


m. 


Thcon 


ArseDic, • 


16-80 


I668t 


16^2 


16-50 


Copper, - 


84-23 


84-10 


82-86 


8860 


SUyor, - 


0-82 


0-34 


0.80 





99-84 10000 99-87 

p. For comparison with the arsenids of copper from Lake 
Superior, Prof. G. J. Brush kindly communicated a few frag- 
ments from a Chilean specimen, received last April by Prof. DacA 
from Prof Domeyko — labelled : " Arseniure ae ouivre pur, du 
Cerro de las Se^uas, Depart de Bancagua." 

The purest pieces consisted of a very fine grained steel grej 
dull mineral, when magnified it showed silver-white somewhat 
larger specks disseminated through the mass. Admits of a fine 
polish, when polished it has the color of an alloy of copper and 
silver, containing about 60 p. c. of the latter metal. Tarnishes 
easily, scratches fluor with aifficulty. The sp. gr. of an appa^ 
ently pure piece at 25^ C. was =7*603 ; fracture subconchoiaal; 
brittle. Associated with cuprite, malachite, barytes, etc. The 
analyses gave : 

I. n. m. 

ArMnic, • 17-46 16*94 1644 

Copper, - • • 81-82 82*88 88*11 

Silver, • • trace trace trace 

99*28 99*27 99*66 

• An aeddent in drying the precipitate of 2MeO, NH4O, AtO^ +H0 compelled 
me to determine the anenic ae 2MgU, AaO^, which giyea it alwaya too low. 
f From the low. 
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Domeyldte, — a. The first observation of the occurrence of 
eykite on Lake Superior was made by T. Sterrj Hunt (this 
•. [2], xix, 417\ who detected this mineral by its tin-white 
r, and the results of his analyses in the peculiar mixture of 
»er-nickel and domeykite from the Michipicoton Island. 
. Whitney (this Jour. f2], xxviii, 15), remarks that it appeared 
ogeneous in composition, of the generiJ appearance of copper- 
el, forming nodules with a structure in concentric layers, 
ive in my collection two little pieces of it, the first re- 
ad about two years ago from Prof. Whitney, and another 
ort time ago from Prof. Brush. The latter, when received, 
a fresh fracture and showed distinctly the mechanical mix- 
of the copper-nickel with a tin-white mineral, which how- 
, quickly tarnished. The other was quite homogeneous, 
n obtained, but of a paler color than copper-nickel. Now, 
having been exposed to the atmosphere for two years it 
be distinctly seen to be a mechanical mixture, the domeykite 
ng tarnished and become brown, while the copper-nickel still 
ns its bright color and metallic lustre. The concentric struc- 
has become (jaite visible ; the nearly pure (now brown) 
eykite occupying the centre, covered by a layer of nearly 
copper-nickel, followed again by domeykite, which is sur- 
:ded by copper-nickel. The layers are about xV*^ ^ i-i^ 
line in thickness. 

In the Portage Lake Mining Gazette, vol. ii, No. 9, of Scp- 
>er, 1860, an article appeared headed "-4. newminerdij^ m 
ih it was stated that a large mass of vein rock with a great 
unt of arsenical copper had been discovered on the surface 
le Sheldon location near the course of the Isle Royale vein, 
matrix consisting principally of quartz with some prehnite 
a little epidote. It is describea as fine steel-^y, very 
;le like copper pyrites, of about the same hardness, and 
listing of copper and arsenic, without any sulphur. From 
description I suspected the new mineral to be domeykite, 
at my request John F. Blandy, Esq., very kindly furnished 
with a portion of the material for examination. I am also 
bted to Prof. Brush for a very fine piece, which he lately 
ight from the same locality. 

"assive. Hardness a little below that of fluor ; sp. gr. at 16® 
=7*750 ; color on a fresh fracture between tin-white and steel- 
', quickly tarnishing, first changing into yellowish and pinch- 
:, afterwards into beautiful pavonine and rainbow colors, at 
turning brown. Lustre metallic when fresh, dull after oxyd- 
1. Fracture uneven, somewhat subconchoidal. 
ne of my specimens shows a thin coating of an arseniate of 
)er, probably olivenite. 

. JouB. ScL— fiBCOin) Sssnt, Vol. XXXIII, No. 98.— March, 1863. 
25 
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Qaartz being so much intermixed with the mineral, it is dif- 
ficult to obtain material for analysis c^uite firee from it The 
quantity in analysis I, was 0*55 p. a, m II, 6*71 p. o^ which 
were subtracted, leaving for the pure mineral : 



Anenic, 
Copper, 



I. 
29-25 
90-68 

99-9S 



IL 

S9-4a 
7(H)1 



88-92 

71-68 



It IB certdnly a very remarkable &ct that the Lake Superior 
copper region as well as Chile furnish the three arsenids of cop- 
per, neither of which has, as &r as I know, been observed at 
any other locality, excepting the impure variety of domeykite 
(condurrite), which occurs at one or two mines in Cornwall. 

4. Capperplanee pteudamorphatti after gaiena (Harrmi^ Shepud.) 

When I pronounced Iiarrisite to be a pseudomorph of copper 
glance after galena, (this Joum., [2], xziii, 416,) I little thoo^t 
thai; soon after, by tne discovery of Dr. John Torrey (who com- 
municated to me specimens from the Canton mine, Oeorsia, still 
containing a nucleus of unaltered galena, noticed by ProE Brush 
in the 9tn supplement to Dana's Mineralogy), my aoggestion 
would be provea to be a positive fieuit 

I received about one ^ear ago from a new locality sevenl 
specimens of this interesting pseudomorph from the discoverer, 
Alexander Trippel, Esq., Superintendent of the copper works in 
Polk county, Tennessee. They occur at the East Tennessee 
mine, Polk county, in a feldspathio rock, associated with chal- 
copyrite, pyrites, olende, garnet and lime-epidote (see No. 9 be- 
low); their color varies between dark lead grey and blueidi 
black; frequently they contain a' nucleus of almost unaltered ga- 
lena, while others are almost pure copper-glance, or intermediate 
states of alteration. A portion of the copper present is in ^e 
form of covelline, as already indicated by the blueiah color of 
several pieces and confirmed by the analyses. The following 
results were obtained: 



I. 



IL 



m. 



IV. 



V. 



VL 



Nadtm of gml*n«. 












84-83 


12-65 


11-88 


2*86 


1-07 


0-41 


0-72 


0-60 


0-78 


I-IO 


020 


0-16 


0-94 


66-27» 


67*46 


74-20* 


76^0 


7044 


0-20 


0-61 


0-40 


0-40 


0-65 


4-11 


14-27 


20-17 


20-04 


20-75 


20-60 


24-07 


trace 


trace 


trace 


trace 


trace 


tract 


• • • • 


• • • . 


. • • ■ 


. • • . 


0-11 


. • • • 



Lead, 

Silrer, 

Oopper, 

Iron, 

Salphur, 

Selenium, 

Quartz, 

100*46 100-00 100-00 100-00 92*08 99*19 

The rational composition of the above analyses would be : 

* From the loM. 
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SilTcr|^aiiG8, 
OoTelUne, 
Coppergbnee, 
PyntM, 



97-41 


14-50 


1814 


8-29 


1-24 


0-47 


0-8S 


0-67 


0-84 


1-26 


9-28 


0-18 


1*41 


6-02 


411 


4-70 


2-26 


9-08 


• • • • 


78-82 


81-06 


89-89 


98-80 


80-70 


(KS 


1-09 


0-86 


0-86 


1-89 


8-81 



It may be interesting to give for comparison the results of an 
analysis of a spedmen made by Mr. Trippel, although the 
amount of sulphur is evidently too low. He lound : 

or Galena, - 26*98 

" SilTarglaDoe, • 0-24 

** Coppeiglaooa, • 70-26 

«* I^te^ - • 8-20 



Lead, . 


28-81 


SUver, • < 


0-21 


Copper, • 


6610 


Iron, 


1-50 


Snlpfaiir, • 


18-66 



99-78 100-68 

This composition corresponds, nearly, with the formula 4Cu,S 
+PbS, which requires 58*08 copper, 23-59 lead and 18'83 sulphur. 

The composition of P. Fields oMaonite is 3Cu,S + PbS and 
that of the cuproplumUte Cu,S+2PbS. I have no specimens 
of either of these minerals for comparison. May they not also 
prove to be peeudomorpbs of copper-glance after galena in a yet 
unfinished condition ? 

5. MUleriU. 

A beautiful variety of miUerite occurred lately in considera- 
ble quantities at the Gap Mine, Lancaster county, Pa., forming 
coatings of a radiated structure of yV to ^ of an inch in thick- 
ness or concentrically radiated semi-globular masses or tufts. It 
is fiequently tarnished, and manv pieces show a commencine al- 
teration into copperglance. Such specimens are dull, of a black 
color at the upper part of the tufts or little crystals, while the 
lower still presents the brass-yellow color and metallic lustre of 
the millerite. Analyses made in my laboratory, gave for: 

IL 7%9 partly aUertdmHUriU, 
Salphur, 88*60 

Ck)pper, 4-68 or Oa^S 6-80 

Kickel4fcCk>balt, 69-96 ** (KiCo)S 92-48 
IroD, 1-82 « FeS 2*07 

Insolahle, 0*64 



L 


TkefmuiwtaknU. 


Snlphiir, 


86-14 


HiS^' 


0-87 or OaftS 1-09 


6808 " KiS 97*29 


Cobalt» 


0-68 •• GoS a89 


Iron, 


040 « FeS 0-68 


IntolnMeu 


0-28 



100-86 99-90 100-06 100-26 

6. ProusHU (?) 

The very rich silver ore tetrahedrite (?) described by me (this 
Jour., [2], xvi, 88) has been found by some late explorations at 
McMakin mine, Cabarras county, N. C, apparently in consider- 
able quantitie& I had an opportunity to examine a great num- 
ber of specimens and have ooserved on a few of them, besides 
native silver, microscopic crystals of a bright cochineal red color, 
which appear to be protutitc Although the quantity is too 
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small for any further examinalion, I oonmdered this ooeanenee 
interesting eaough to have it recorded. Associated BpedtB ai«, 
besides those already mentioned, galena, blende, pyriteai tik^ 
quartz, diallogite, calcite, barytes, eta 

7. AutomoliU. 

The beautiful automolite from the Canton Mine was first no- 
ticed by Prof. C. U. Shepard (Report on the Canton Mine, Sayan- 
nah, 1856, and 2d edit., New Mayen, 1856.) The crystak are 
of a yery deep leek-green color and yitreous lustre, and present 
the octahedral and dodecahedral planes, the latter yery deeply 
striated, parallel with the macrodiagonaL An examination 
made in my laboratory gaye : 

Oi7fea. 

Silicic add, (qaartz) 2*87 p. e. 

Cupric oxyd, 1*28 " 

Alumina, 68'87 " cootaina 24*95 ) ^m,Qm _. • 

Ferric oxyd, 6-68 •• " «-00 J ^'^ '"* " 

Ferrous oxyd, 8*01 « « 0*67 1 

Zinc oxyd, 8027 " •• 6-»7 I -^.j _ • 

Manganoua oxyd, 0*20 « " 0-04 f ^^^ — * 

Magnesia, 8*28 ** " 1-29 J 

100-85 

The small percenta^ge of silicic acid in the aboye analysis re- 
sults from a mechanical admixture of quartz ; the cupric oxyd 
probably does not belong to the mineral and therefore has not 
Deen considered so ; taking the iron as magnetic oxyd, which if 
most rational on account of the deep leek-green oolori we get 
exactly the spinel formula EO : RjO, = 1 : 8. 

8. Pyrope. 

A deep blood-red, and sometimes brownish-red variety of 

STope was several years ago brought from near Santa F^ X^ew 
exico. It forms small, somewhat angular grains, of from ^ to 
J of an inch in.size, the edges rounded as il* worn off. Sp. gr. 
at 12^ C. =8*788. An analysis made in my laboratory gaye: 

Oz7g«& 
Ignition, ... 0'45 

Silicic acid, • - - 42*11 oontidns 



Alumina, 
Chromic oxjd, - 
Ferrous oxyd, 
Manganoua oxyd, 
Lime, - 
Magnesia, - 



19-85 
2*62 

14-87 
086 
528 

14-01 



M 




9-86 
9-47 



99-00 

Considering in this analysis the chrome as chromic oxyd, and 
the iron as ferrous oxyd, we get for this pyrope the garnet for- 
mula : 8BaSi+3tiaSit the oxygen ratio being nearly = 1:1:2. 
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0. Lime-Epidoti. 

The minerals presented to me by Alex. Trippel, Esq., con- 
tained an interesting variety of epidote from the Polk Countjr 
Mine, East Tennessee. It occurs in lar^ but indistinct crystals, 
which are lengthened parallel to tV, which plane is best devel- 
oped and can be distinctly observed on every crystal ; some of 
the crystals show also the planes It and ^t, but the two latter 
generally are obliterated, and generally can be recognized only 
by a deep striation; The cleavage is very distinct parallel with 
tt. The color is grey, with a blueish greenish or greenish brown 
tint Their sp. gr. at 12^ C. = 3-344. Frequently, especially 
the larger crystals, intermixed with chalcopyrite and pyrites, 
and quartz. I found them to contain : 



Ignitioo, 


• • • • 


0-71 


Silidc acid, 


89-78 


4004 


Alnmina, 




80*63 


Ferric ozyd. 




228 


Mungaooiis ozjd, 




0-10 


Lime, 




2611 


Magnesia, 




trace 


Capric ozjd, 




0-24 



I 


IL 


■ • • • 


4820 


2«'0S 


29 60 


2^8 


2-88 


0-60 


0-66 


28-98 


22-72 


0-26 


0-26 


ifoeei 





9920 

Another variety in aggregations of coarse grained, confusedly 
crystalline, sometimes columnar masses of a greyish white color, 
has evidently undergone a partial decomposition ; it is associ- 
ated with blende, harrisite, garnet, etc. Mr. Trippel has com- 
municated two analyses, I. by fiuohydric acid, II. by fusion with 
carbonate of soda. He obtained : 

Silicic add, 

AlumiDa, ..... 
Ferric ozyd, • • • • . 
Hagneiia, - . . . • 

lime, 

Ignitioo, 

Potaih, 

■99-22 
10. Zeoparditiy a true porphyry. 

This peculiar feldspathio rock, which occurs in the neighbor- 
hood of Charlotte, Mecklenburgh county, N. C, and first noticed 
by Prof. C. U. Shepard as the leopard stone of Charlotte, and 
by C. L. Hunter, (this Journal, [2], xv, 877,) has also been ob- 
served at other localities ; for instance, near the Steele Mine, 
Montgomery county, N. C. According to Prof. Shepard, it is 
a compact ^Idspar and quartz, the spots being produced by iron 
and manganese. I have made an examination of it, which 
proves it to consist of a feldspathic matrix and disseminated 
through it minute crystals of a feldspar, apparently orthoclase, 
showing rectangular cross-sections, and six-sided double pyra- 
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mids of quartz, thus liayin^ tlie petrograpliio bharactar of a true 
porphyry, a coaclusion whioh was codirmed by analyBia. 

The matrix, which was carefully selected for examination, had 
a ciyptoKsrystalline stractore, only visible with the aid of a lens, 
and a very faint silky lustre. Color, yellowish white. Some 
portions scratched orthoclase, others did not^ notwithstanding the 
material appeared to be quite homogeneoua The purest tliat 
could be selected containea as follows: 

Silide add, l^-n 

Alumina, •....•. 14-47 

Ferric ozyd, ..•..- 0^ 

Magaesia, •••.••• 0<W 

liime, -••••.• (H)S 

Soda, 4-98 

Potaih, 4-01 

Ignition, ....... 0*64 

iocfoi 
It will be observed that the composition of Bunsen's normal 
constitution of trachyte, to which me porphyries bdong, doeelj 
resembles the above, containing : 

St 21,9a Ca ttf t&m 

nt'tl 14'8S I'U o-ss ^-ss 

11. StauroUdsf 

I have examined the mineral, that Prof C. U. Shepard, in 
his Report on the Canton Mine, first noticed as Staurotide or 
supposed Partschine, and of which Prof W. J. Taylor found a 
new locality near Webster, Jackson Co., N. C. (Proc. Ac. Nat 
Sc. of Phil. Aug. 1858) and of which he remarks that an exam- 
ination made by Dr. Genth and himself renders it very doubt- 
ful as to its being staurotide. I have since made several analy- 
ses of quite pure material, using the utmost care to obtain per- 
fectly correct results. 

It occurs in minute crystals, rarely of \ of an inch in length, 
of a yellowish brown or cinnamon brown color, apparently right 
rhombic prisms, similar to those of staurotide with the planes 
/ and n. I have not observed any others. Sp. gr. at 27® 
C. = 8-792. 

Associated with the copper and lead ores of the Canton Mine, 
and very characteristic for this locality. I obtained : 

I IL m. IV. OiTgan. 

Mean retnlL 

Igmtion, 1*91 1*26 1*25 147 

SiUcicadd. 2872 2887' 28*88 28*82 contidns 14"«6 ), «^^ -^ 

Titanic acid, 0*88 0*94 0*70 084 " 0-88 P*'** — ^""' 

Alumina, 49*02 49*42 49*20 49*21 « *8*00 J^.- q-_^ ,„ 

Ferric oxyd, 9 84 9*«4 9 65 9*61 « 2^6}*®'**"-*'*^ 

Zincoxyd, 6 49 \^., 7*66 7*18 « J 41 J 

Manganoof ozyd, not det. )' 015 0*16 ** 0*08 V 2*78 = 1 

Magnesia, 819 8*29 8*17 8*22 « 1*29) 

On A^, tr<ue% trace* trac€% 

99*66 100*82 100*66 100*86 
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CSonsideriDg the bases BO to be combined with alamina in 
ihe proportion in which they form spinel, we woald have 28'60 
>er cent of this aluminate. This would leave 14*81 oxygen of 
;he alumina, which with 2*86 of the ferric oxyd are in the ratio 
)f 5 : 1, as in most of the staurotides. The oxygen ratio of 
Jie remaining bases R, 0, to SiO, (TiO,) is = 647 : 5-60 = 
L'14 : 1. The formula for &e above mineral would nearly re- 
semble: 2ftSl+Sl^Si5. 

It may be interesting to state thfeit calculating in Jacobson's 
inalyses of the Polewskoi staurotide the magnesia as being com- 
bined with alumina, we would obtain from 8*67 to 8*82 per cent 
>f aluminate, and the oxygen ratio of the remaining bases B^O, 
ind SiOj would be as 1*18 : 1 and 1*15 : 1 or nearly the same as 
n the Canton mineral. 

Jacobson's other analyses, calculated in the same manner, 
^ve different results, and after deducting the magnesia as alu- 
minate, we get for the bases B,0, and SiO, in the JBrittany min- 
eral the ratio 1*23 : 1, in that from Airolo near St. Gothardt, 1*48 
and 1*42 : 1, and in that from St. Gothardt from 1*88 to 1*62 : 1. 

The difficulties in the analysis of staurotide, especially witih 
regard to the quantity of silicic acid and the separation of the 
bases BO from those B,0„ and the doubts existing as to the 
state of oxydation of the iron and manganese, render it very de- 
sirable to have this mineral re-investigated. Not before a seriea 
of the most careful anidyses of the aifferent varieties of pure 
staurotide have been made, can the true constitution of this spe- 
cies be established. 

12. Chrysolite and mineraU nmlting frcm its alteration^ 

Chrysolite, or especially the variety which is known as oliv- 
ine, hii^ for a long period of time been observed as occurring 
only in basalt or lava or rocks of a similar origin. Since the 
important discovery of the well known pseudomorpfas of ser- 
pentine after chrysolite, at Sn&rum, in Norway, sometimes hav- 
mg still a nucleus of the latter, it has been found at several lo* 
canities in talc slate, at Sissersk and other places, and in Siberia, 
(glinkite) and a titaniferous variety at Pfunders in TiroL 

I have lately received several specimens from a new locality, 
from Webster, Jackson county, N*. C, and an examination of 
them appears to ^ive evidence that chrysolite is probably the 
mineral from which talc slate and many of the serpentines have 
been formed. 

I have two varieties from there, (I) a pale, greyish green one, 
of granular structure (the largest grains not over two lines long, 
but generally very minute) and very friable, and (II) another 
less friable, of a somewhat darker yellowish olive green color. 
Sp. gr. of L at 12* C. =3*280, of it =3*262. 
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In talc slate probably belonging to the lower Silarian formi- 
tion, associated with small octahcdra of chromic iron, and a pecn- 
liar mineral, resembling pyrosclerite and serpentine. The uuly- 
ses gave : 

L IL 

a. *. 

Tf^ition, - - - 0-82 0*60 <h7e 

Chromic iron and quarts, • • 68 1*27 1*81 

Silicic acid, - - • 41*89 40*87 40*74 

Ferrous ozjd, - • • 7*89 7 •89 7't8 

Nickel ozyd, • - 086 0*60 0-89 

Magnesia, .... 49*18 notdtt. 49*18 

Lime, - . - • 0*06 notdet 0*01 

AlumiDa.oxyds of cobalt,) ^ ^^ 

and manganese, f •»»«• *'"*** 

10021 10018 

Even the parest specimens show here and there a few spedn 
of talc and a chloritic mineral, both of which CTidentij ranilt 
from the alteration of chrysolite ; where the talc increases in 
quantity it forms first slender crystalline masses, like spean 
passing in all directions through the olivine ; where it predom- 
inates the remnants of the olivine can frequently be observed in 
little patches or nodules or between the greenish white laminso of 
the talc, generally having lost the vitreous lustre, and where it is in 
immediate contact with the talc, more or less tinged yellowish or 
brownish from a minute quantity of hydrated feme oxyd, re* 
suiting from the oxydation of the ferrous oxyd of the chrysolite. 
An analysis of the talc gave : 

Wnter, ....... 0"84 

Silicic acid, 6444 

Alumina, -..---.• o*48 

Ferrous oxyd, --•.-.- i'89 

Nickel oxyd, ....... o*28 

Magnesia, .....-- 88*19 

100*07 

Not only talc, however, results from the alteration of the chry- 
solite, but also a mineral, which in its physical properties, as &i 
as they could be ascertained, resembles pyrosclerite. It appears 
to be rhombohedral ; the crystals although indistinct present tri- 
angular basal and also rhombohedral planes. The cleavage is 
basal and highly perfect H. = 2*5. Color, dark blaeisn to 
brownish green; translucent. B.B. it exfoliates slightly and be- 
comes silver-white. Infusible. The material for analysis was 
too small to have it of a uniform color. The results were as 
follows : 
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L IL MaftiL OijgwL 

Initloii, 8-29 not dot 8-29 eontftiiM 2*98 as 0-15 

SiUdeacid, 8116 81*76 81*46 ** 16*88 =0*9 

Alamina, 18 70 1246 18*08 " •'^ U liio — a-a 

airomie oiyd, 416 not det 4*16 " 1-28) '»*— v-« 

Ferrootozyd, 4*88 4*94 4*88 ** 1*08') 

Nickel oxjd, 0*16 not det 016 *• 0*08 

Magnesia, not det. 4810 48*10 ** 17*28 V 18*40 ssl 

Lime, 0*17 not det 0'17 " 0*06 I 

Potaab, not det 0*06 0*06 <* 0*01 j 

100*86 

Although the results of the two analjrses agree pretty well, 
and are believed to be correct, I hesitate to express an opinion 
on this mineral. The composition corresponds nearly with the 
formula : 8fts]&i+8ft3i+fi. it is to be hoped that soon larger 
quantities of this interesting mineral may be obtainable for a 
more complete investigation. 

It is worthy of remark that the oxygen ratio of SiO, and RO 
it nearly as in the orif^nal chrysolite, and the bases B,0, : HO 
nearly as 8 : 1, as in diaspore. 

Another product resulting from the decomposition of this 
chrysolite is serpentine of a £irk greenish grey color, resembling 
the dailer varieties of the so-called tnlliamsite of Wood's mine, 
Lancaster county, Fa. I have no specimens showing the grad' 
ual change from the chrysolite ; it still shows however to some 
extent the granular structure of the same and here and there 
little lustrous specks, where formerly the larger grains of it ex- 
isted. Examined with a good lens some of the grains have a 
vitreous lustre and appear to be unaltered chrysolite. Small 
grains of chromic iron are also intermixed with it. An analysis 
gave: 

Qj^gen. 
contains 8*40 ss 1*6 



^tkm. 
Chromic tnHf 


9-66 
- 067 


Alumina, 


081 


JXkktli osyd. 


• 0-27 


X ennoQi oxjd. 


• • 7*17 


KanganoQs osyd. 


- trace. 


lfi«neeia. - 


. 88*88 


lime. 


. O-OJ 


Bilieloadd, • 


- 48*87 



l7^aB8 



« 0-06 

1*69 

16-44^ 

28*78 « 4 

100-88 

The formula is : 8(ftaSia)+8fi[ or ^ water less than usuaL 
In the chan^ of chrysolite into talc or serpentine a portion 
of the magnesia is eliminated, which separates either as brucile^ 
hydromagnesite, raagnesite or dolomite, minerals which occur 
more or less at the principal serpentine localities. I have not re- 
ceived either from iTorth Carolina and know nothing of their oc- 
currence. The serpentine regions of Maryland, Pennsylvania^ 

Ax. Joux. Sol— Sbcond Sauxs, Vol. XXXm, No. Oa— Mabos* 1861) 
26 
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New Jersey, New York, Connecticut, Vermont and the other New 
England StAtes, as well as Canada, do not appear to have fi- 
nished any unaltered chrysolite. I frequently have had an oppor 
tunity to examine the so-called "sand chrome ores" from Harj- 
land and Pennsylvania from almost every locality, but in not a 
single instance have I observed the least mdication of cbrysolite. 
The only sample in which I found very fine grains or conglom- 
erations of minute grains of this mineral of a yellowish oli?e 
green color, in appearance almost exactly like that from North 
arolina, came from Loudon county, Virginia, in the neighbor- 
hood of the city of Washington. 

By the numerous very careful analyses of T. S, Hont^* of 
American serpentines, a very important fact, the existence of 
two varieties, has been established; the first containing both 
nickel and chrome, and the other being entirely free from either 
of these metals. From my own observation it seems that the 
latter result from the alteration of pyroxenic and amphibolic 
minerals. It is a question of great interest whether the niekd- 
iferous and chromiferous talcs and serpentines may not all have 
the same origin and result from the decomposition of chrysolite? 
I do not know a single fact which speaks against this soggestioD. 

If we assume the nickeliferous or chromiferous talc slates and 
serpentines to owe their existence to chrysolite, this mineral must 
in the earlier days of our planet have been Yerj plentiful, and 
this fact in connection with some ideas of Gustav Bisch^ on 
the origin of olivine (Lehrbuch der chem. und phys. Geologie, 11, 
1, 676-685. Bonn, 1851,) renders the occurrence of specimens^ 
showing the direct change of it into talc, etc. of great scientific 
interest. After having shown that the olivine in the basalts and 
lavns cannot have been eliminated from the constituents of the 
molten rocks, but must have pre-existed in its present condition, 
before it was intermixed with them, he remarks: " The question 
whether the olivine which is brought up by the lava comes from un" 
known rocks, or whether it is an exclusively volcanio product, 
we must leave undetermined." 

This is certainly a very important question. The obcurrenoe 
in strata belonging probably to the lower Silurian, does not ad- 
mit of its volcanic ori^n, and the facts established by the above 
observations leave no doubt in mv mind that the chrysolite or 
olivine-rock, which formerly must nave existed in large strata or 
masses, has furnished the material for the globular masses and 
grains of this mineral, found in the basalts and lavas, which is 
made the more probable since almost all the chrysolites analyzed 
since Stromeyer, have been shown to contain nickel, and, accord* 
ingto Walchner, chrome not less generally disseminated through 

• In T. S. Hunt't paper on Ophiolit«fl, ttdi JoamAl, [2], xiri, 289, lias tO, Nftd 
.chrjioiile for chrysolite. 
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em, the latter certainly as chromic iron, which I have observed 
th a good magnifier in exceedingly fine particles or even in 
innte octahedra of the characteristic greasy sub-metallic lustre 
olivines from numerous localities. B.B. they give distinctly 
e chrome reactions. 

13. Serpentine, 

In connection with the preceding paragraph, I will mention a 
w observations of serpentines, resulting from the alteration of 
her minerals, which lately have come to my notice. 
In my collection I have specimens of fibrous serpentine fix>m 
exas, Lancaster county, ra., of a greenish white color. The 
)re8 are about 1^ inches long and separate very easily. It has 
> lustre, and evidently results from the alteration of asbestos ; 
chemical examination proves it to be pure serpentine. 
The so-called '^ baltimorite'^ is certamly nothing else but a 
leudomorph of serpentine after asbestos. 
A specimen of chrysotile with silky lustre and a greenish, 
x>wnish and greyish white color, the fibres from three to four 
ches long from rrovidence Township, Delaware county, Pa., 
so originates from asbestos, which, of exactly the same struc- 
ire, is still found in the neighborhood. 

Another piece of chrysotile from Marble Township, Del. county, 
i., was formerly bronzite. It consists of small roundish masses 
* ^ to ^ of an inch in diameter, imbedded in massive dark 
ackish green serpentine, the fibres corresponding with the for- 
er cleavage separation of the bronzite. Its color is greyish- 
x>wnish-greenish white, and the lustre silky. 
In the same township is found chrysotile resulting from the 
teration of actinolite ; it is of a sreenish white color and some- 
hat silky lustre, shows still the divergent structure of the orig- 
al mineral. It is imbedded in massive, somewhat granular, 
'eyish ^reen serpentine, in some places of a darker color from 
le admixture of exceedingly fine grains of magnetite, evidently 
lother product of the decomposition, which has taken place. 
The well known foliated variety, tne '* marmolite,^^ results ac- 
>rdine to the observations of Prof. Geo. J. Brush and myself, 
om the alteration of brucite into serpentine. 
With regard to fibrous serpentine or chrysotile, I was for a 
ng time in doubt, whether it might not be an original mineral, 
mean one crystallized as such — but all the above observations 
id the mode of its occurrence appear to show conclusively that, 
:e all the other serpentines, it is the result of the alteration of 
her minerals. 

14. Kerolite. 

A milk-white inclining to blueish-white kerolite, with waxy 
stre, from Harford county, Md., which I have examined in my 
boratory contains : 
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L n. m. 



Water, 

SUide acid, - 
Fonront oj^d, 
MagoMlA, 


Bj ralpbarle add. 

not del. 

51-20 
. 0-22 

2681 

15. MonatiU. 


Bj cwtai 

20^1 

81-09 

0£S 

28-28 


BDkdci 

81-02 

028 

2711 




100-61 



One crystal of this rare mineral has been fonnd in the gold 
washings of Todd's branch, Mecklenburgh county, N. C^ asso- 
ciated with diamond, garnet and zircon, the latter similar in 
form to those of McDowell Co., N. C. (Dana's Mineralogy, 4th 
edit, page 195, fig. 886.) 

It is I of an inch long, a little over | wide and somewbat less 
than ^ thick, of a yellowish brown color and shows distinctly 
the following planes: 1, It, tV, /, -1 and it The crystal being 
slightly waterworn has the edges somewhat rounded, by whii£ 
some others may have been obliterated. The sp. gr. at 12^ C. 
=5-203. 

10. RammeUherg^i MinerakhemU, 

It is with great regret that I feel it my duty to inyestigaton 
to call their attention to several omissions and misapprehen- 
sions in Bammelsberg's great work, "Mineralchemie," which I 
consider of too much importance to be allowed to pass unno- 
ticed. Not intending to write a criticism of the work itself, I 
will limit my remarks to those investigations only, which have 
been made in my laboratory either by myself or under my im- 
mediate supervision. 

On page 6, under Tdlurwismuth he gives the analyses of " C 
Stlen-TtUerwismuth^^^ made by Coleman Fisher (this Journal, [2], 
yii, 282) and states that the great variety of the Virginia mineral 
is somewhat surprising. If Prof. Bammelsberg had read my 
paper (this Journal, [2], xix, 15) he might have found that I 
distinctly state, that the material for my analyses was a portiaa 
of the sarM^ which Fisher examined, and his analyses being 
erroneous, that a selen-tellurwismuth with such a high percent- 
age of selenium does not exist. 

On page 21, he gives Shepard's old analysis of chathamite 
(cloanthite), which was made before any exact mode of separa- 
tion of cobalt and nickel was known, and in a note he adds my 
recent analvses. 

On page 50, he states that according to Pratt the harrisite is 
the dimorphous form of the subsulphid of copper, whilst the 
credit for this suggestion is certainly due to Pror. Shepard. The 
above analyses, under No. 4, 1 hope will satisfy Pro£ R. as well 
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as others of the correctness of my views that harrisite as well as 
eantonite are pseadomorphs after galena. 

On page 177, he gives the analyses by myself (8) and Whit- 
ney (11) of the variety of pitchblende, which LeConte had dis- 
tingaished as coracite, and at No. 11 with a mark of interrogation 
he says : '' whether identical with No. 8," although in my paper 
(this Journal, [2], xxiii, 421) I speak of it as the 9ame mineral. 

On page 426, my species '' bamhardtite" figures amongst the 
minerals of which the composition is but incompletely known, 
notwithstanding the numerous analyses of this mineral from 
several localities, all agreeing very well with the formula given, 
and the fact that my results have been corroborated by an 
analysis of O. Dieffenbiach (Liebig and Kopp's Jahrtsbericht^ 1854| 
810). No doubt can exist as to this species. This opportunity 
offering I may add a new locality, the Cambridge mine, Guilford 
C!o., N. C, and state that an analysis of it gave results corres- 
ponding with those previously obtained. 

On page 228, he gives mv analysis of the herrerite or cupre- 
ous smitbsonite, sayinff that the mineral in which Herrera 
alleged to have found tellurium, carbonic acid and nickel-oxyd, 
had been correctly determined by Del Bio ; this is true as far as 
the principal constituents are concerned, but Del Bio called it a 
'* nickeliferous,^^ whilst it is a cupriferous smithsonite ; on page 
429, we find herrerite again under the dotd>tful species-— and to 
make it still more doubtful, Bammelsbei^ says with a mark of 
interrogation, that I consider it a cupriferous smithsonite. It 
may well be questioned whether Bammelsberg or any other 
chemist has the right to speak authoritativelv on a subject, upon 
which he has had no opportunity to inform himself autoptically 
or by chemical investigation. My analyses are of course open 
to re-examination by any chemist, provided he uses the same 
material upon which I operated ana equal care, and criticisms 
based on such re-examinations are perfectly justifiable. But 
wherever that has not been done, I earnestly protest against an 
author casting a shadow of doubt over my investigations, when 
I know that all pains have been taken to furnish reliable in- 
formation. Where a doubt exists, I make frequent use of an 
interrogation mark : a compiler, if he intends to make his work 
a reliable one, has no more right to omit this query, where an 
author has considered it necessary, than to add one without stat- 
ing obvious reasons for so doing. 

On page 632, he says that we have no crystallized feldspar of 
a higher amount of acid than orthoclase, and '* baulite" is men^ 
tioned on page 638 as containing minute crystals of feldspar, 
apparently on my authority. I am not aware that I ever made 
such a statement It is certainly a grave misapprehension df 
my investigation (Ann, der Ohem. una Pharm., Ixvi, 270). This 
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8ilide add, • 
Fonront oj^d, 
Magoaaia, 


Bj ralpbiirleacld. 

Dotdet. 

61-20 
- («3 

26-81 

15. Monazite. 


Bjeaikoi 

20^1 

ft 1-09 

0£S 

28-28 


HitarMda. 

BDldci 

ftl-02 

Ot8 

27'91 
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One crystal of this rare mineral has been fonnd in the gold 
washings of Todd's branch, Mecklenburgh county, N. C^ asso- 
ciated with diamond, garnet and zircon, the latter similar in 
form to those of McDowell Co., N. C. (Dana's Mineralogy, 4th 
edit, page 195, fig. 886.) 

It is I of an inch long, a little oyer | wide and somewbat less 
than ^ thick, of a yellowish brown color and shows distinctly 
the following planes: 1, It, t^ /, -1 and it The crystal being 
slightly water worn has the edges somewbat rounded, by whicE 
some others may haye been obliterated. The sp. gr. at 12^ C. 
=5-203. 

10. RammeUher^i Minerakhemii. 

It is witb great regret that I feel it my duty to investigaton 
to call their attention to seyeral omissions and misapprehen- 
sions in Bammelsberg's great work, ^'Mineralchemie," which I 
consider of too much importance to be allowed to pass unno- 
ticed. Not intending to write a criticism of the work itself, I 
will limit my remarks to those inyestigations only, which haye 
been made in my laboratory either by myself or imder my im- 
mediate superyision. 

On page 6, under Tdlurwismuth he giyes the analyses of " C 
Sfhri'TeUerimsmuih^^' made by Coleman Fisher (this jfoumal, [2], 
yii, 282) and states that the great yariety of the Virginia mineral 
is somewhat surprising. If Prof. Bammelsberg had read my 
paper (this Journal, [2], xix, 15) he might haye found that I 
distinctly state, that the material for my analyses was a jxtrtim 
of the sanif!, which Fisher examined, and his analyses being 
erroneous, that a selen-tellurwismuth with such a high percent- 
age of selenium does not exist. 

On page 21, he giyes Shepard's old analysis of chathamite 
(cloanthite), which was made before any exact mode of separa- 
tion of cobalt and nickel was known, and in a note he adds my 
recent analyses. 

On page 50, he states that according to Pratt the harrisite is 
the dimorphous form of the subsulphid of copper, whilst the 
credit for this suggestion is certainly due to Pror. Shepard. The 
aboye analyses, under No. 4, 1 hope will satisfy Pro£ R. as well 
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IB others of the correctness of my views that harrisite as well as 
»iDtonite are pseadomorphs after galena. 

On page 177, he gives the analyses by myself (8) and Whit- 
ney (11) of the variety of pitchblende, which LeConte had dis- 
tingaished as coracite, and at No. 11 with a mark of interrogation 
he says : '' whether identical with No. 8," although in my paper 
(this Journal, [2], xxiii, 421) I speak of it as the same mineral. 

On page 426, my species ''bamhardtite" figures amongst the 
minerals of which the composition is but incompletely known, 
notwithstanding the numerous analyses of this mineral from 
several localities, all agreeing very well with the formula given, 
and the fact that my results have been corroborated by an 
analysis of O. DiefTenblach (Liebig and Kopp's Jahrtdbericht^ 1854, 
810). No doubt can exist as to this species. This opportunity 
offering I may add a new locality, the Cambridge mine, Guilford 
C!o., N. C, and state that an analysis of it gave results corres« 
ponding with those previously obtained. 

On pa^ 228, he gives mv analysis of the herrerite or cupre- 
ous smithsonite, sayinff that the mineral in which Herrera 
alleged to have found tellurium, carbonic acid and nickel-oxyd, 
had been correctly determined by Del Bio ; this is true as far as 
the principal constituents are concerned, but Del Bio called it a 
" nickeliferotiSj^^ whilst it is a cupriferous smithsonite ; on page 
429, we find herrerite again under the dotd>yul species-— and to 
niake it still more doubtful, Bammelsbei]? says with a mark of 
interrogation, that I consider it a cupriferous smithsonite. It 
may well be questioned whether Bammelsberg or any other 
chemist has the right to speak authoritativelv on a subject^ upon 
which he has had no opportunity to inform himself autoptical ly 
or by chemical investigation. My analyses are of course open 
to re-examination by any chemist, provided he uses the same 
material upon which I operated ana equal care, and criticisms 
based on such re-examinations are perfectly justifiable. But 
wherever that has not been done, I earnestly protest against an 
author casting a shadow of doubt over my mvestigations, when 
I know that all pains have been taken to fumisn reliable in- 
formation. Where a doubt exists, I make frequent use of an 
interrogation mark : a compiler, if he intends to make his work 
a reliable one, has no more right to omit this query, where an 
author has considered it necessary, than to add one without stat* 
ing obvious reasons for so doing. 

On page 632, he says that we have no crystallized feldspar of 
a higher amount of acid than orthoclase, and '* baulite" is men^ 
tioned on page 638 as containing minute crystals of feldspar, 
apparently on my authority. I am not aware that I ever made 
such a statement It is certainly a grave misapprehension ^ 
my investigation (Ann, der Ohem. una Pharm., Ixvi, 270). This 
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is the more surprising from the fact that Pro£ J. D. Dana has at 
my request examined a specimen with the microscopei bat ooold 
not detect any admixture of quartz, and that it conmsted of 
quite small glassy crystals or grains, which appeared to be purdr 
the baulile (1st ouppl. to Dana's Mineralo^, this Journal, [S], 
xix, 856). Baulite is a cn/siaiUxedJeldspar with the oxygen ratio 
of »:»:Si = l:8:24. 

On page 1019 he remarks that the zamtite, a h^drocarbonile 
of nicKei from Spain is probabljr identical with nickel-gymnite 
(a silicate) ; it is more likely identical with emerald-nickeL 

Amongst the omissions 1 notice the analyses of the meteorie 
iron from New Mexico, the nickel meteorite from Octibbehi^ 
Miss., platinum from Oregon, orthoclase fiom N. C, etc. etc. 

PhiUdolphim, Not. 80Ui, 1861. 



Art. XX. — On some questions concerning (he Coal Formations i^ 
North America. Families, Oenera and Species of Coal Pbmts if 
the United States; by Leo Lesquereux. (Continued firom 
vol. xxxii, p. 205.) 

PecopterideoR. 

If we continue to follow Brongniart's principle for the dassfi- 
cation of the fossil ferns, attempting to fix the divisions yhmi the 
nervation, in rdation with the qtneral form of the fronds and of the 
pinnuleSj the tribe of the Pecopierideod and its generic semoDf 
appear fixed by reliable and sufficient characters. 

The Pecopterideod have a bi- or tri-pinnatifid frond with unequal, 
open pinn» and equal, oblong or linear-obtuse pinnules, generally 
uiiitea together near the base and thus attached to the rachis by 
the whole enlarged, sometimes decurrent, very rarely narrowed 
base. The medial nerve is strong, straight, generally aaoendins 
to the top of the leaflets, and the veinlets are either straight and 
perpendicular to the medial nerve, simple or forking once or 
twice, or somewhat oblique, arched and dichotomoua The fimc- 
tification is apparently punctiform; sometimes marginal and 
continuous as in the genus Pteris. 

This definition is, with slight modification, that of Prof. Brong- 
niart. Though the last remark about the fructifications has 
been generally repeated by European authors, I do not know of 
any species of Pecoptcridea that has been seen with evident mar- 
ginal fructifications. The likeness of form and nervation of 
some of our fossil species of the coal-measures with species of 
Pleris living at our time is undeniable ; but it is the only reason 
we have to suppose that their fructification may be sometimes 
marginal If species of this tribe were found with evident mar- 
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ffinal fracttficaiioDS, they should be at once separated and put 
into a pecaliar division. 

The f^ccptarideoi that b^ their general form and nervation most 
resemble the genus Pteria constitute a separate gro^P* Gene- 
rally larger than the other species of the tribe, their fronds are 
broad at the base, lanceolate pointed in the upper part^ nearly 
triangular in outline. The lower pinnsB are bi-pinnately or pin- 
nately divided with long-linear obtuse, rarely somewhat acute 
leaflets, while the upper pinnsB become pinnatif and then simple 
with shorter and broader pinnules. Thus the fronds in the lower 
part are bi- or tri-pinnately divided while the upper part is only 
oi-pinnatelv or even pinnately parted. The strong medial nerve 
of Uie leaflets ascenos to the point and the nervules generally 
perpendicular to the medial nerve, or nearly so, are strongly 
marked and simple or forked once. 

The name of Alethopteris given to this division by Sternberg 
and Goppert has been admitted by Brongniart; and the section 
itself considered by this author as forming a well characterized 
genus, provided it be restricted to species agreeing with the 
above aefinition and not extended teyond its limits, as has 
been done by Unger. The known American species belong- 
ing to this genus are : Aleihophris lonehitidia Sternb., A, aquxlvna 
Gopp., A. SerUi Brgt, the largest of our species with pinnss 
sometimes longer than one foot and pinnules two inches long ; 
A. marginata Srgt, very rare indeed and perhaps not even to- 
longing to our coal-measures, the specimen referred to this species 
bcdng obscure and incomplete. These four species are common 
to both continents. As exclusivelv American species we have : 
AlethopUris Pennaylvanica Lsqx., Akthopteris species nova, (ined :) 
formeriy referred to A. urophiUa Brgt, (Penn. Geol. Bep., p. 864) 
but diiraing by twice forked veins and by a broader, shorter and 

Einted terminal pinnule. Alethopteris (hoenii Lsqx., (Ark. Geol. 
^p.i vol. ii, p. 809, pi. 2, fig. 1), A. Coxiana Lsqx., (Ey. Geol. 
Bep., vol. iv, ined :) and A, aisians Lsqx., if this species founded 
on two small and imperfect specimens proves to be a good one. 
Our A. Coociana Lsqx., somewnat resembles A. sinuaia Brgt. Its 
secondary veins are more oblique than those of any other species 
of the genus. It is thus intermediate between this and the fol- 
lowing division. 

The cenus OaUipteris,* proposed by Brongniart for another 
group of fossil ferns, is relatea to the Neuropteridece by the ner- 
vation, and to the Pecopteridece by the leaflets attached to the 
rachis by their whole base and generally united together. Pro£ 
Qdppeit formerly referred the species of this group to a peculiar 
section of Neuropteris^ and I admitted the same views in the 

* ThkiiMm«0idUpt«ritiigiTenalaobjMr.Jolm8oiitbtoag«niitof Ihi^ 
(Book. Mtm. oo tU QmL of Onfti Brit p. 410). 
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PennsjlvaDia report But this last gentu is far mora natural if 
preserved with this characrer: {leaJUU aUaehed to tfie roAig ly 
the middk of their base or by the base of the medial nerve only)\ asd 
the group of species forming the genus CaJUpteriB find dso a 
more natural place as the first of the Pecoptgrideoe^ serving fer a 
link of union between this and the Neuropterideoe. 

In comparing the species referable to the genus OalUperiM 
Brgt, it is evident that they present two somewhat different types 
of nervation and thus should be separated in two sections. The 
one characterized by a thick straight medial nerve, ascending 
above the middle of the leaflets and oy thin, close, arched, dichot- 
omous forking veinlcts, is more closely related to Neuropteris; the 
other with a thinner, somewhat flexuous medial nerve, dichoto* 
mously forking in ascending and veinlets oblique, a litUe arched, 
distant and forking only once or twice, is related to Odontcpteris, 
Of European species : Pecopteris gigantea Brgt, P. punetulaia 
Brgt, Neuropteris conjtrta Qopp., and N, Miqua Oopp., (four spe- 
cies extremely alike and perhaps identical). Peoopterts sinuaia 
Brgt,* Neuropteris {Pecopttris Brgt) ovata Germ., are referable 
to the first section of this genus with a single American species: 
CaUiptieris SulUvaniii Lsqx.f In the second section represented 
in the coal-measuaes of Europe hj Neuropteris conjugaia Gdpp., I 
would place our Neuropteris Moortileqx., N adiantites Lsqx., and 
Alethopteris rugosa Lsqx. This last species was formerly de- 
scribed and figured from very incomplete specimens first as Ak- 

* No good good specimens of these impedes hare been thus fkr found in onr eoil 
moASures. The spedmcn from PennsvlTania, referred to the last speciea, is faidistiDCt 

f It is on the stems and leaves of this species that the small bcidy, Oifromim 
Ammanin Gopp., alluded to in a former paper (No. 95, page 106 of Uiis Joamsl), 
is especially found in the coal-measures of Illinois. Since the publication of ny 
former paper where this i^pecies is coiiridered as a small fVeshwater shall, I bars 
receired from Prof. J. W. Dawson of Montreal a kind note on this sobjeet, with 
specimens showing that the Nova Scotian species is the same as ooriL He says: 
"This species S/nrorbU eaHnmariun formerly Jiieroe<mehu$ ea r banar iua abounds ia 
the Carboniferous rocks of Nora Scotia, occurring in the lower coal-measures under 
the Oarboniferous limestones and thence op to the upper Ooal-measoraa. It is nsnally 
found attached to the leares and stems of land plants or to sheik of tba Unrrahe 
and Modiola-Iike MoUusks of the Ooal-meaeures (NaiaehU€9 Daw.). A similar sp^ 
cies is found in the Devonian at Gasp6 and St Johns, New Brunswick, attacbed to 
land plants. I first obserred this shell in 1844 and noticed it as a 8pirorbi» (Joma. 
of the GeoL Soc of London, toL i, 1846). Mr. Binney referred the British shell to 
^tror6tf in 1858. In 1858 I noticed the resemblance of the Nova Seotian to the 
British species ( Joum. of the GeoL Soc, vol z) and in my Supplement to Aeadiin 
Geolfigy, have stated my belief in their identity, (Acad. Geol., p. 147, Snpl. p. 48)." 
As 1 formerly stated, it is certain that 0yrcmiee9 Ammoni§ of the German authors 
is the same species as ourv, and from Prof Dawson's specimens it is evident also, thst 
his SpirorbiM enrbofiariua of Nova Scotia is iilentical with it. The remarks of ths 
distiiignitthed Pmfemor establish beyond a doolit tlmt the ppeciea is a shelL Judging 
from the figure in Acadian Geology, p. 147. that Kbows the mouth of the spirorbis 
as bving cut in an undulating line, and especially from Lyell's figure (Manual of 
Geol., p. 525), I supposed that the Nova Scotian and the Engliidi species were 
different from ours wnose mouth is exactly oval, with a thick obtuse mugin. If 
Lyell*s figure is exact, I think still that it cannot represent the same spedee as onra 
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ihopiaris obscuroj in the Penn. Geol. Bep., (p. 865, pi. 1, fig. 18 
ana 14) representing the upper part of a pinna, and later as 
Alethopieris rugosa in the Catalogue of fossil plants of the coal- 
measores of America (p. 11, tab. 1, fig. 2 and 8) showing only 
the lower part of a separate pinna. But better and more com- 
plete specimens of this fine species have since been obtained pre- 
senting its different parts. Like the other species of CaHipierie^ 
it is bj the general outline of its frond and the form of its 
dirisions a true Alethopteria^ while its nervation is that of a Neu* 
ropteris. It has a tripinnately divided frond, with open, flexa- 
oos, ovate-lanceolate primary pinnas and linear secondary pinnsB. 
The pinnules, united together up to the third of their lengthy 
are ovate-oblong, entire, somewhat obtuse, with a deltoid, ob- 
tusely pointed terminal pinnule. The lower and inferior pin- 
nnles are sometimes of an abnormal form or a little broader and 
more obtuse and as the upper pinnae are decurrent on the rachis, 
they often become attachea to the main stem. The medial nerve 
is Uiin, flexuous, forking in ascending (dichotomous) and the 
Toinlets somewhat distant are oblique, arched and forked once 
or twice. Our AUthoptma Sullivanti Lsqx., has not yet been 
found with pinnae attached to the rachis and it is still uncertain 
if these are decurrent as in the other species. In Nieuropterie 
Moorii Lsqx., and Neuropteris adiantites Lsqx., this character is 
well marked and the main rachis is winged by decurrent leaflets. 

I consider as a third well 'established division of the Pecopte- 
tidecB of the coal, the genus Pecopteris Brgt, as it is fixed in the 
foIlo¥ring definition slightly modified from Brongniart, in his 
Ihbleau dee Genres^ page 24. Frond bi-tripinnatifid ; pinnae 
long, pinnatifid, with pinnules attached to the rachis by their 
whole base, generally united together at the base, oblong, obtuse, 
entire, eaual, not decurrent Medial nerve thick or well marked ; 
Teins oblique or perpendicular, simple, once, twice, rarely thrice, 
forked. 

The modification of Brongniart's definition concerns only the 
characters taken from the form of the pinnules : oblong, entire, 
ebtnse, and equal ; permitting the grouping of the species of our 
coal-measures in a more simple ana natural way. The only spe- 
cies that apparently differs from these characters is Pecopteris at- 
guta Sternb., whose leaflets are sometimes sharply serrate. As 
will be seen below, this fossil fern has its pinnules sometimes 
entire, and thus the serrature of part of the leaflets may be con- 
sidered as abnormal. 

Prof. Brongniart in his Tableau des Genres has farther subdivi- 
ded the genus Pecopteris into three subgenera, according to the 
direction and the number of the divisions of the veins. As these 
eharaoters are not always permanent in the same species, these 

Jocm. 90L'^4macftn> Bsbus, Vol. XXXTTI, Na 9a->MAB0H, 1808. 
27 
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subdivisions can be preseired for convenience sakeonlj. They 
are: — 

§ 1. Aplovhlebis. Pecopteridis species with straight medial nerve 
and seconaarj veins simple, oblique or perpendicular to it 
As belonging to our coal-measures, we have in this section: 
Pecopteris arguta Br$^t., P, unita Brgt, P, acuta Brgt, P. oeqmlis 
Brgt., P. concinna Lsqx., P. arborescens Brgt, P. cyaihea Bigt, 
P. affinia Brgt., P. puailla Lsqx., P. dubia Lsqx., and AmUnita 
rubra Lsqx. These last five species may be varieties of A arto- 
rescensj or at least are considered as such by some authors. To 
this section, I would still add : Pecopteria hngiJbUa Brgt. and its 
identical species Diplaxites emarginatus Gopp. 

§ 2. Dicrophld>is : containing species with twice or thrice forked 
veins. Qur American species agreeing with it are : Pocopterii 
oreopteridis Brgt, P. penncejbrmid nrg^^ P.plumoaa Brgt., (iaenti- 
cal with P. dentata Brgt), P. villosa Brgt, and P. deeurrens Lsqx. 

To the third subgenus CladophUbis Bi^, with pinnules some- 
times free at the base, nervules more oblique on the medial nenre^ 
more divided, generallv arched and dichotomous, we could refer 
as species from our coal-measures : Pecopteria CiatH Brgt.. P. peiy- 
morpha Brgt, P. disiana Lsqx., P, Sheafferi Lsqx., and perhaps 
P. velutina Lsqx., whose nervation is entirely obsolete and 
unknown. 

A number of species of Pecopteridaa^ especially belonging to 
our coal-measures, should, I think, from their peculiar appear- 
ance, be grouped together in a separate genus. They are all 
thick-leaved ferns, and their pinnules though mostly entire have 
a tendency to become irregularly lobed, when they increase in 
size, especially the lower and inferior one of each pinnae. The 
pinnules are unequal in size and varied in form. Tbev have a 
strong medial nerve, dichotomous or forking in ascending, gen- 
erally straight and the secondary nerves or veins diver;ging in 
an acute angle and once or twice forked, according to the size 
of the pinnules. In this group, I would place Pecopteria nervosa 
Brgt, P, murxcaia Brgt., P. PfocAwe/i Brgt, P. LoachUBrg^^ com- 
monly found both in the European and the American coal-meas- 
ures, with the following species belonging exclusively to ours: 
Pecopteria Sillimani Brgt, P. calloaa Lsqx., (111. Greol. Kept ined. 
pi. 8, fig. 1,) nearly related to P. Loachii^ Sphenopterta LeaquereuxH 
i^'ewb., scarcely distinguishable from P. Sillimani, and likely a 
variety of the same, Sphenopteria Newberrii Lsqx., and Pecopteria 
dimorpha Lsqx. This last species is related to Pecopteria bifurcata 
Sterno., referred by Prof. Geinitz to P. Plucknetu The nerva- 
tion and the form of some of the leaflets is the same, but it differs 
by peculiar and apparently persistent characters. The leaflets 
generally free at the base are sometimes distant and have a differ? 
ent form on each side of the pinnae. The upper ones are shorter, 
broader, broadly obtuse at the top, variously and irregularly lobed, 
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enlarged and aomewbat decurrent at the baae ; those of the lower 
aide of the pinD» are longer, lanceolate, mostly entire, slightly 
pointed and also a little decurrent on the rachis. In the upper 
pinnae only the shorter, generally triangular, pinnules are appa- 
rently united at the base, at least continuous ; but tbey preserve 
the same diiference of form on both sides of the pinnae, broadly 
triangular on the upper, longer lanceolate triangular on the lower 
side. This remarkalble species, which comes from the eoal-meas- 
nres of Bhode Island, varies as much in its ramification as in the 
form of its different parts. On one specimen, showing the part of 
a frond, the pinnae are alternate, distant, very oblique on the main 
rachis ; on another, the alternate pinnae, more than six inches 
long, are perpendicular to the rachis, and placed very close to 
each other, it is probable that this last part is that of a large, 
primary pinna, and that the first one shows the upper part 
of the frond. In that case the frond is tripinnate or even quadri- 
pinnately divided, the lobes or divisions of the pinnules being 
sometimes de^ and regular on both sides. 

The only one of our species that might appear out of place 
in this newly proposed ^roup is Sphenopieris NtwberriiljBQx.^ es« 
pecially from the peculiarity of its ramification. The leaflets 
also, though sometimes irregularly lobed, are less so than in the 
other species and the enlarged main rachis appear narrowly 
winged by the inferior decurrent pinnules like that of some 
SphcfK^pteris, Except this last character, which cannot be consid* 
ered as generic, the essential features of this fern refer it to this 
groop. Its nervation is nearly exactly like that of PecopterU 
nervoea Brgt, though less deeply marked, and its pinnules unite 
near the b^e. The ramification also of Pecopieris nervosa and 
Pecepterie LosMi, is, if not dichotomous, at least forked at the 
upper part of the fronds, into two diverging branches as in the 
(tkichemies of Qdppert. In Sphenopteris Newberrii, these branches 
are united in a more open angle at the top of an apparently 
naked pedicel in the form of an upturned crescent. 

If) 88 I think, this peculiar group of fossil ferns of our coal 
on^t to be separatea as a genus, the name of Aspidites Gopp. 
would be appropriately preserved for it. It was formerly estab* 
lished by the author, in his Systems, p. 848, and afterwards aban* 
doned, because, chai'acterized as it was, especially by its fructifi- 
cation either known or supposed, it contained species that had 
not sufficient afSnity to be grouped together. Nevertheless the 
definition characterizing the second section of this old genus 
would without hardly any modification agree with the species 
of the new one. Frond bi-tripinnate. Pinnules generally en- 
larged at the base, united, decurrent or separated and sessile ; 
mraial nerve somewhat fiexuous, thinning upwards and becom- 
ing bifid at the upper end ; secondary nerves emerging from it 
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in an acute angle, dichotomoos ; brancbes simple or fisridng; 
more or less arched. Pecopieris Pludeneti Brgt, was aliCMy 
placed in this section by Prof. Odppert, and some of the apeciei 
appear nearly related to species of Aspidium of our tima 

There are still some other species that have been placed by 
Brongniart in a separate section of the Poeopitridect, named by 
him Sphenopteroidea, These species are true S^pbenaplimM^ and 
have been generally considered thus by European aatooTS. Mr. 
Brongniart himself says, in his Tableau de» Oenre$j that thej 
would find perhaps a more natural and better plaoe with the 
genus Sphenopteiis than with the Pecoplnidetz. We have only 
two American species referable to this section, and they are of 
course mentioned with the genus Sphaiopteri&. 

It would be out of place to examine critically now the other 
genera proposed for the classification of the Pecopteride^, A few 
only, on wnich our American specimens fumisn some interest- 
ing data, can be mentioned here. 

Goppert has separated his genus Diplaxites, especially from 
the pinnules united nearly in their whole length, and the mediid 
nerve pinnately branching, with simple veinleta a little onrved 
inwards and ascending to the margin of the leaflets. Mr. Ban- 
bury, in his examination of some fossil ferns of Frostbnrg; Md., 
(Quart Journ. of the Geol. Soc of London, toL 2, p. 82,) has 
made some very interesting remarks on this genus, referring to 
it as likely to be new, one of our American species. From nu- 
merous specimens collected in various parts or our ooal measures 
it is evident, first, that our species and Diplaxites emarginatui 
Gdpp., are identical, and secondly, that Diplaxites emarginaim 
Gopp., and Pecopteris longifoUa Brgt, are also the same species. 
It is true that hitherto we have found this fossil fern only in 
pinnsB separated from the common rachis. But they are some- 
times in great numbers on the same slate and both the broad- 
leaved and narrow-leaved forms, to which both names have 
been applied, are found mixed, together with those of an inte^ 
mediate size, serving as transition. In some of the leaflets the 
inferior veins do not ascend to the top of the pinnules but di- 
verging against the borders meet those of the contiguous pin- 
nule half way, or below the point of union of the leaflets. In 
that case the species has exactly the nervation and the form of 
some pinnae of the very variaole Pecopteris unita Brgt. It is 
thus a true Pecopteris^ perhaps identical with the last species. 

The genus Asplenites Gopp., was separated from Pecopteris on 
account of the lengthened or linear fruit-dots. I formerly ad- 
mitted it for one of our fossil ferns : Asplenites rubra Leox. But 
from the examination of a great number of specimens, it is evi- 
dent that the narrow linear marks on the upper surface are mere 
irregular impressions from the fruit-dots, placed under Uie leaf- 
lets, varied indeed by contraction of the epidermis, and do not 
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show the real form of the dots. Both the linear and the round 
impressions are seen on the same specimens. Our species in this 
ease is andistinguishable from Pecopteria arboreaeens. The A$pk' 
nitee nodoeus of Gdppert has been also recalled to it by Geinitz. 

In the genus Polypodties Gopp., still preserved by Unger, wa 
ind Polypodiiea elegans Gtipp., when another species which ap- 
pears to be identical with it, Pecopteris arguia Sternb., is left by 
the same author with the genus Pecopteris. The only difference 
that separates both species is that in the first, the leaflets are en« 
tire, and in the second evidently and sharplv serrate. On soma 
specimens of ours, both the forms are found on the same frond, 
Yis., sharply serrate leaflets becoming entire either by the pres^ 
sure of the teeth against the margin of the leaflets or by insen* 
sibly passing to an undulate and then to a perfect! v smooth mar* 

?'n. The great and splendid specimens flgnred by Qermar, of 
blypodites elegans, are extremely like specimens of our Pecop'* 
teris uniia Brgt ^ 

It is still doubtflil if the genus Crematopteris Schp., with a frond 
simply pinnate and leaflets vertically placed, ovale, oblong, very 
entire, without anv trace of nerves, should be referred to the 
PecoffteriduB as it has been generally done. It is still more un* 
certain if our species Orematopteris Pennsvlvanica Lsqx., belongs 
to this genus or is referable to it The only specimen ever found 
of this fossil plant is figured Tab. 8, fig. 6, or the Penn. Beport 
It may be part of an undeveloped frond or even part of a root 
This species like Scobpendrites grossi<lentata Lsqx., (same Bep.. 
p. 868, tab. 8, fig. 7,) ought to be left as plants of undeterminea 
affinity, till better specimens shall have been found. 

Sphenopterideca Brgt. 

The fossil plants referable to this tribe are, even for the same 
species, extremely variable in their characters. This causes a 
great difficulty in their classification. Prof. Brongniart has re* 
marked indeed that a division of the Sphenopteridsa would be 
possible, in combining characters drawn from the form of the 
pinnules and from the nervation ; but he has not proposed any 
one himself. Prof. Gdppert has divided the Sphenopterideoa in 
three genera only : Sphenopteris^ HymenophiUites, ana Tnchomor 
nites. With the exception of this last genus to which none of 
our species can be referred, this classification is admitted for our 
JSjphenopieridect, 

The genus Sphenopteris Brgt is still subdivided by Goppert in 
three sections, named here in an order contrary to that of the 
author. 

1st Dicksonindes : frond bi-tripinnate, pinnules subobliquei 
sessile, often united together at the base, entire or lobed or pin- 
nately divided. Nerves pinnate, flexuous, distant the inferior 
ones forking or dichotomous, the superior ones simple. This sec- 
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tion makes a link of union between the PeeopterideoB and the 
SphenoptcridecBj containing, as before said, some species referred 
by Brongniart to the genus Pecopteris. Of this section we haye 
in our coal-measures : JSphenopteris paupercvla Lsqx., (Geol. Bepi 
of 111. ined. pi. 6, fig. 4 and 4a,) related to Pecopteris Shoenleiniana 
Brgt Sphenopieris spec. nov. (ined.), distinguishable from Pecop- 
teris Murrayani Brgt only by the slightly pointed and onee4ooAed 
lobes of the pinnules that in the European species are roundish 
and entire. Sphenopieris abbreviata Lsqx., & plieata Lfi^z.,a 
species established from a too small and incomplete speamen 
with nerves entirely obliterated and perhaps referable to Pecop- 
teris Pluckneti Brgt. ; Sphenopieris intermedia Lsqx., S^. Davalhana 
Gdpp, Sp, Dubuissonia Brgt., Sp. Oravenhorstii Brgt, and Sji>, 
fiageilaris Lsqx. I would even join to this division Alethopterit 
serrvla Lsqx., a beautiful species that has some relation of form 
and nervation with this last one and that has no natural affinity 
with Alethoplo'is. 

2d. Cheilanthoides Gdpp. Frond bi-tripinnate with sometimes 
entire, mostly pinuately lobed pinnules. Nerves pinnate and 
secondary nerves mostly geminate in each lobe and forked near 
the top. Our American species of this section are : SphenopteriM 
latifolia Brgt, Sp, acuta Brgt., J^. cbtusHoba Brgt, Sp, irregularis 
Stcrub., S^. polyphylla LL and Hutt, Sp. glandulosa Lsqx., and 
Sp, squamosa Lsqx.* 

8d. Davaibides Gdpp. Frond bi-tripinnate, pinnules or lobes 
of the pinnules wedge-form ; nerves oblique, ascending, single or 
double in each lobe. As referable to this section, we have : Spke- 
nopteris triilactyliies Brgt, Sp. spinosa Qopp., Sp. distans Sternb., 
Sp. dilaiata Lsqx., Sp. decipiens Lsqx., ana Sp. rigida Brgt. 

If the American species do not throw any new light on the 
genus Sphenopieris^ scantily represented in our coal-measures, it 
18 I think different with those referable to the genus Bymenophyl 
Hies Gdpp. 

This genus is nearly related to existing species of Hymeno- 
phyllum and Trichomanes. According to Gdppert, it has for 
characters : a frond bi-tripinnate, either irregularly cut-lobed or 
pinnatifid, with the divisions decurrent on a filiform rachis. 
Kerves pinnate or dichotomous, simple in each lobe orexcurrent 
I have formerly (page 69, vol. xxx, of this Journal) alluded to 
some species of disputed affinity, that were at first separated in 
a peculiar genus, Pachyphyllum Lsqx., (Penn. Geol. Rep. p. 868,) 
and afterward referred to a separate section of the genus ifymen- 
ophyllites Gdpp., (Cat of Fossil Plants,) for the following reasons: 

1st Living species referable to the genus Hymenopfiyllum have 
two different typical forms to which both the proposed sections 

* The Deiration of this species is unknown. The general form of its dlTisioos 
is that of Pecoplerit Sillimani, 
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r HymenophyUiies are evidently related. The species belonginff 
\ the first have a lanceolate, bi-tripinnate frond with forked 
innnles. All its divisions are dichotomous, linear nnd decar- 
(Dt upon a narrow, half round or flattened rachis. The nerves 
:vide according to the divisions of the frond and the nervules 
mple in each lobe are excorrent. Of species referable to this 
action we have from our coal-measures : EymenophylUtes mi- 
^ethilaax,y H.JUxicaulis Lsqx., (Geol. Bep. of Ark., p. 809, pi. 1, 

5. 1 and la,) Jayrnenophylliies pinnaiifidua Lsqx., (Geol. Bept. of 
. ined., pi. 2, fig. 2 and 2a,) Bymenophyllitea Jurcatus G6pp., and 
r. artemisiafoliuB Brgt. The other tjrpical form of the genus 
JymenophyUum to which another section of our fossil Hymenr 
ohyUites is related has for characters: a simple, cartilaginous 
ond, nearly round or oval-lanceolate in outline, irregularly 
innately cut-lobed in short obtuse divisions. The medial nerve 
^ its base is the continuation of a short, naked pedicel, emerg- 
ig from a creeping rhizome. The nerves are dichotomous. 
>rking and thinning in ascending and the nervules simple and 
scurrent in each division. Indeed, although the general ap- 
earance of the species belonging to both these sections is far 
ifferent, it results only from a greater or lesser expansion of the 
mb of the frond. In the first case, there is only a narrow strip 
f it extending on each side of the nerves and following them 
L their divisions, in the second, the derma is broader and some- 
mes fill the space between the nerves except near their extrem- 
ies. It appears evident that all our species related to the sec* 
ad section of BymenophyUites have the same characters as 
escribed above. All have a strong generally inflated basilar 
erve, dichotomous or forking in ascending, with simple nerves, 
ecurrent to the top of more or less irregular divisions ; all also 
ppear to have baa a cartilaginous frond. Some authors assert 
lat species like HymenophyUites giganteue Lsqx., {Schizopteria lac- 
xa Gopp.) cannot belong to the ferns. But our American speci- 
lens have apparently either a pinnate frond with large pinnsB 
ttached on a common rachis, or a compound of simple fronds 
ttached to one side of a creeping rhizome, and thus are fern-like, 
ur other American species are still more related to the ferns 
lan the former. 

With HymenophyUiies yiganteus Lsqx., we have from our coal- 
leasores : HymenophyUiies laceratus Lsqx., H. hirsutus Lsqx., H. 
finis Lsqx., H.fimbriatus Lsqx., H, adnascens LI. and H., and a 
ew species from Bhode Island, related to the Eymenophyllites 
yanteuSj but with broad obtuse lobes. 

Another reason for abandoning the genus Pachyphyllum is, 
lat some of the species now under examination have already 
gen referred by European authors to five different genera, Schv:- 
uteris, Aphlebia^ FUiciteSf Fucoides, and Algacites. The two first 
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only have been preserved for BymenophylUlm g^aniou, bat flrfb 
cfaaracterB ore eotirely at ayariance wito those of this aDdoftlw 
other species of this group. Brongniort charaotericea hu gtnu 
Schizopteria thus : Frond irre^larl; forkiLK, BQb-dicbotomoos ot 
pinnately lobed ; lobes fastigiate, elongated, eDlorged-eanmibnn 
St the top, trancate, withont racbia and primary nerres ; ner 
vales veiT thiD, parallel, equal, forking, aa. Th« gentis Afiik- 
hia Sternb., is from its character still lesa adapted for oar plants 
ite characters being : frond lobate or flabellat^ pionsbBd at 

t innate, lobes or lacinice plane, nerres and veins none ; riiuiooa 
liform, ascending. Moreover, both theae genera oharaoteriMd 
aa they are, have no affinity with any other of i2m fbaal j^ti 
and thos their place is uncertain. 



Abt. XXI. — Ahalract of a Meleontogical Journal, £g>( at Mandta, 
Ohio: lat 39° 25' N., and long. 4° 28* W. from ■WaahinBtoa 
City, for the year 1861 ; by S. P. Hildbbth, MJ). — [Thutj- 
fifth annnal Report.] 
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The mean temperature for the year is 5I°'71, being not &r 
from the average of a series of years. 

The amount of rain and melted snow ia 46*441 inches and con- 
aiderably above the mean for this locality. 

Winter months. — The mean temperature for the winter is 8S°'55. 
It was a very mild winter— the mercury being at no time at zero, 
though very near that point. The Ohio river was not closed, so 
Bs to prevent navigation, but contained at times connderable 
floating ice, lasting only a few days. Then waa but little 
snow. 
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Sjmng months. — The mean temperature of spring was 50**'69, 
rbich is nearly two degrees below the average, this season vary- 
ng in different years from fifty to fifty-seven degrees. 

&Ammer months. — The mean for summer was 69^*80, which is 
aiher below the usual temperature for this season of the year| 
he mercury at no time rising above 92''. 

AtUumn months. — The temperature for autumn is 60^*51, which 
s two or three degrees below the average. In the year 1854, 
he mean of this season was 56^'60, a notable variation. The 
irst snow fell on the 24th of the month of November, about 
lalf an inch, but melted away in a few days. 

Remarks on the year 1861. — The year has not been marked by 
my great extremes of temperature — the coldest day being two 
legrees above zero, and the hottest, ninety-two degrees. There 
las been no suffering of the crops of grain and grass from drouth, 
>ut an abundant supply of rain has fallen, and at times when 
Qost needed. In the northerly and eastern portions of Ohio, 
.n unusual quantity of rain has fallen, causing disastrous floods 
Q the streams at unusual seasons of the year. In Columbiana 
ounty, on the 12th of August, there fell in six hours, seven 
aches of rain.* The water courses, unable to hold this quantity, 
overflowed their banks, sweepingthe bottom lands of their crops, 
nd many bridges from the ^ig Beaver creek and its branches. 
Hie latter part of September excessive rains fell on the head- 
vaters ana branches of the Alleghany, Mononsahela and Kan* 
iwha rivers, causing destructive floods in all these streams, 
mpmtSly that of the Big Kanawha. The rain commenced on 
he 26th of September, in the afternoon, and by Sundav mom* 
ng at one o'clock, the river at Charleston had risen fifty*eight 
eet. It b^an to rise on Fridav evening, and in twelve hours 
XMe forty-five feet, nearly four feet an hour ; a proof of the ex- 
iessiTe rains in the mountains at the head of the stream. The 
'avages on this river were greater than on any other, destroying 
he salt works and all the crops within its reach. 

The borders of the Alleghany river not only suffered in the 
lestmction of crops, but also in the loss of great quantities of 
)ine boards and lumber of all kinds. The Ohio river, at Mari- 
etta, on the 29th and 30th of September, was covered with drift, 
embracing saw logs, boards, bridges ana fences, with the dead 
)odies of many domestic animals. The banks were nearly full, 
>ut did not overflow the town. Crops of corn on the low bot- 
oma of the Ohio and Scioto rivers were destroyed, to the amount 
)i several hundred thousand bushels. The Muskingum river 
fas not unusually high ; and the crops suffered less than on 
oany other streams. The Little Kanawha was higher than ever 

* See this Jour., zzxii, 296. 
Ax. Jous. ScL— Sicoin) Sksies, Vol. XXXIII, No. 98.~March, 1S6B. 
28 



218 Meteorological Journal of Marietta^ Ohio. 

known, and the region of " Bock Oil," suffered the loss of more 
than a thousand casks, besides the destruction of reaervoin, 
buildings, and engines. The effects of the September flood will 
long be remembered. 

On the morning of the second day of May, a disastrous frost 
visited all the southern and middle portions of Ohio, ruining the 
apple and peach crop of 1861. The trees were in bloom on the 
22d of April, and the fruit well set A similar calamity visited 
Washington county, the third day of May, in 1808. The apples 
then were as large as ounce balls. In Indiana and Illinois, the 
apple crop was uninjured. The wheat was not hurt by frosts, 
but in places suffered from the ravages of an insect, eating the 
ffrain while yet in the milk. Indian com, potatoes, oats and 
nay, produced largely. Grapes and the smaller fruits partly 
compensated the loss of apples, and were in great abunoanoe. 
The forests were full of nuts and acorns, so that this may be 
caUed a fruitful year. 

Floral calendar^ ripening of fruity Jtc — March A^ Robins appetr; 
19th, BIo8»oms of Magnolia conspiciia nearly open, but injured by froiti; 
27th, Martin birds seen ; 28th, Daffodil in 'bloom ; 29th, Hepatica tri- 
loba and yeilow primrose. — April 1st, early Hyacinth ; 4th, Peach in bloom 
on the hills; 7th, Peach in bloom in the bottoms; 8th, Fontythia Tiridis; 
9th, Sanguinaria canadensis; 10th, Hyacinth; 12th, Primroses ; 18th, 
Pear trees, Spirsa pninifolia, Scotchgooseberry ; 1 5th, Scarlet Pyros JspoD- 
ica; 17th, Siberian crab ; 1 8th, pink colored Japonica ; 19tb, Garden car- 
rant ; 20th, white Narcissus ; 21st, Red-bud tree, vernal Snow drop ; S8d, 
yellow root; 25th, Apple tree in full bloom. — May Ist, Comas Florida; 
2d, Harebell; 6th, Haw tree, P»onia montanus, garden pea in bloom; 
lOth, Tulips; 14th, Horse chestnut. Snowball; 18th, Wigelia rosea; 19tb, 
yellow Harrison rose. Magnolia tripetala; 21st, yellow and white Moccmin 
flower; 25th, Lawton blackberry; 26lh, Variegated Iris; 27th, Rom 
acacia ; 28th, Seedling Peonies; 29th, white and purple China Peonies; 
SOth, common Liocust tree. — June 4th, Syringa fmffrans ; 6lh, blue Iris, 
Strawberry ripe; 9th, Syrinm Philadelphica ; 18£, Magnolia gliiuca; 
2dd, Prairie rose ; 24th, red Raspberry ripe ; 25th, Catalpa in hloom ; 
dOtli, Catawissa Raspberry ripe. — July 5th, Sweet Bough apple ripe; 17th 
American broom in bloom ; 19th, Blackberry ripe. — August 5th, Catha- 
rine pear ripe; 12th, Watermelons ; 13th, Peaches ripe ; 28d, BurgUDdj 
pear ripe.---Sept 4th, St Michael's pear ; 15th, Seckfe pear ripe. 

Marietta, Ohio, Januaiy Sd, 1862. 
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Aet. XXn.— On the Study of the Electric Spark by the aidofPho* 
tography ; by Prof. Ogden N. Eood, of Troy, N. Y. 

Photographic images of the electric spark between the car- 
bon electrodes of the voltaic pile were obtained on silverjplates in 
November, 1840, by Prof. B. Silliman, Jr. and Dr. W. BL Goode, 
[see this Journal [Ij, xliii, 185). These observers remarked the 
greater actinic activity of the negative spark as compared with 
the light from the positive electrode, which I believe is the ear- 
liest recorded observation on this point. These authors also 
Doticed a double concentric structure in the impression from the 
electric spark similar to that described in this paper. 

Photographs of the stratification and luminous discharges in 
Greisler^s tuoes were obtained in the spring of 1860, by Prof. 
W. B. Bogers of Boston, operating witn one of Kitchie^ coils. 
These results were communicated to the British Association at 
their Oxford meeting in June, 1860, (Report, &c.. Abstracts, p. 80.) 

Similar photographs were obtained by Gunther and JDove, 
ind presented by the latter to the Prussian Academy, on the 
27th of May, 1861. A photographic camera was employed, 
ind an exposure of from 8^^ to 6 minutes.* In the same num* 
ber of Pojggendorff 's Journal, W. Feddersen, in a highlv inter- 
esting article on the electric discharge from the Ley den jar, 
itates, that by means of a concave mirror silvered according to 
Liebig*s process, he obtained fine photographs of the electric 
ipark, even when the mirror was in rapid rotation. Photo- 
ofraphs of the spectra from the spark of ICuhmkorfi''s coil have 
ilIso been obtained by Prof. W. A. Miller, (this Journal, vol. 
Kxxii, No. 96, p. 408\ 

In all these cases tne electric light was photographed from a 
position at right angles to its motion, a side view being obtained : 
my object in the present article, is to describe a very simple and 
easy method of obtaining remarkably fine photographs of the 
slectric spark, from a point of view parallel to the direction of 
its motion, the pictures being as it were transverse sections of the 
spark and of the electric brush in all its varietjr. The very short 
luration of the electrical discharge, renders its study by ordi- 
oary means difficult and uncertain : while photography, by re- 
vealing a mass of new details otherwise invisible, and furnishing 
91 permanent record, which can be studied at leisure, offers ad* 
frantages that cannot be too highly estimated. 

Method employed. — ^M. E. Becquerel showed several years ago, 
that paper coated with the bromid of silver is sensitive to the 
light or the electric spark ; the discharge of a battery of four 

* Pogg. AnaaleD, toI cziii, Na vii. 
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Leaden jars in its immediate neighborhood causing a slight dark* 
eniDg. When a single spark was allowed to strike the paper no 
effect was produced.* 

In experiments on instantaneous photography, with the wet 
collodion process, I was oflen encountered bj the well known 
fact, that while those portions of the sensitive surface which had 
been acted on by a very bright light darkened strongly under 
the developing solution, adjacent parts, where the action of the 
light had been somewhat feebler, remained quite transparent 
and free from a deposit of silver. This rendered it probable to 
me, that if the electric spark were made to strike directly on 
the sensitive surface, only those portions would be affected which 
were in immediate contact with the luminous atmosphere. Act- 
ual experiment confirmed this idea to a most surprising degree : 
when a single spark was allowed to fall on the sensitiye sur&ce, 
under the action of the developing solution a fine, intense, and 
sharply defined image, full of delicate details, was produced. 
The sharpness and perfection of these images was such that they 
bore examination by the microscope under a power of 40 diam- 
eters, while there was not the least difSculty in enlarging them 
by means of photography as high as 20 diameters. The enlarged 
Negatives then furnished good prints on paper. Sometimes ihe 
small original images were accompanied oy an irregular partial 
halo caused by the diffused light of the spark, but this fi>r the 
most part was so faint as in no way to interfere with the distinct- 
ness of their outline. 

The question naturally arises whether these delicate and beau- 
tiful images are produced by the action of the light on the sensi- 
tive plate, or are owing to a decomposition of the silver salt by 
electrical agency, in other words whether these pictures are pho- 
tographs or electrographs. That they are due to the action of 
light the following experiments will render probable. 

(1.) Sparks were allowed to fall on sensitive plates and their 
form was observed by the aid of a lens of one inch focal length ; 
on developing the latent images they corresponded in shape with 
those observed. 

(2.) A glass plate was coated with plain coUodioxi^ free from 
iodid or bromid, and allowed to remain five minutes in the bath 
of nitrate of silver : it was then removed, and single sparks 
were allowed to fall on different portions of the wet collodion 
surface : under the action of the developer the well known spark 
images appeared. 

A simple clean glass plate without any coating at all was placed 
in the nitrate bath for a few seconds ; on its removal and while 
still quite wet, sparks were discharged on different portions of 

* Pogg. AnnL, toI Ut, p. 64. 
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itB surfiu^ ; when the sulphate of iron developing solution was 
poured over it as usual, clear, sharp images of the spark were 
obtained I 

As plain collodion free from iodid and bromid as well as sim- 
ple glass plates moistened merely by the nitrate bath have not 
been considered by photographers as sensitive to light, these un- 
expected results renaered it probable that the electrical discharge 
produced a decomposition of the nitrate of silver. I was, how- 
ever, enabled to prove that these sur&ces reallv are sensitive to 
Itghtj in the following manner : A plate coated with collodion, 
free from iodid or bromid, but saturated with a solution of nitrate 
of silver from the bath, was placed in a camera which was di- 
rected towards a window with a bright sky bevond. The lens 
used was the '' portrait combination, its focal length beins six 
inches, with an aperture of 1^ inches : the exposure lasted ten 
minutes, the full aperture being used. Under the sulphate of 
iron solution, a distinct image of the window, of no great inten- 
sity, was obtained. Next, sunlight was concentrated by a '* bull's- 
eye" condenser on a little stand, which to avoid too great heat 
was arranged so that its surface was about half way between the 
lens and its focus, the bright spot on the stand covering an oval 
space f of an inch in diameter and 2 inches long. A plate 
merely moistened by immersion in the nitrate bath, was placed 
on the stand for ten seconds, and then developed by the sul- 
phate of iron solution, which brought out an intense image of 
the oval spot 

(8.) The image of the positive spark falling on a plate merely 
wet with nitrate of silver has a peculiar and definite form : if 
this form is really traced by light^ we should expect that the light 
would be able to act on another sensitive plate placed directly 
under and in contact with the first. This was round to be the 
case : a glass plate coated with sensitive collodion, on its removal 
from the nitrate bath, was covered with a piece of the very thin 
glass used for microscopic purposes, the latter having previously 
been moistened by a solution of nitrate of silver ; sparks were 
then discharged on the covering plate of thin glass. When the 
latter was removed and the colloaion surface developed as usual, 
images of the spark were obtained. The definition was much 
impaired, and the intensity lessened. When the thin glass was 
blackened so as not to transmit light, and the experiment re- 
peated, no images were produced, not even by allowing a large 
number of sparks to strike the same spot 

Apparatus far the production of the photographs. — ^For the gen- 
eration of the electricity a small cylinder macnine was used: die 
diameter of the cylinder was seven inches, its length ten inches; 
the prime conductor exposed a surface of 200 square 
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The apparatus for throwing the spark on the seiudtiTe plate 
is seen in the diagram: a brass rod BB'. 
terminated by a freslily polished brass ball ^^^ 
six-tenths of an inch in diameter, is sup- ^ 

ported over the centre of the sensitive plate 
and insulated in the manner seen in the 
wood cut (fig. 1) : the rod is graduated and 
held in position by a binding screw. The 
sensitive plate is supported on a silver disc, 
which is in metallic connexion with the rub- 
ber of the machine ; a weak spring of pla- c 
tinum foil rests on the collodion film and [" 
connects it with the silver disc ; B is con- 
nected with the prime conductor. 

The manipulation was as follows : a glass plate three inehes 
square was carefully cleaned, coated with oollodioDi and aensi- 
tized in a bath of nitrate of silver of 40 grains to Uie ounce (^ 
water : the plate on being taken from the bath was hdd in an 
upright position, so that it could drain for one or two minutes ; 
it was then placed on the stand, and the machine very dowlv 
turned, until an apparently single dischai^ge had been efifected, 
when the plate was removed about three-tenths of an inch and 
the operation repeated until twenty sparks had fidlen upon it 
The plate was then developed and fixed as usual ; after each ex- 
periment the brass ball was wiped to remove dust, &c. 

The pictures produced in this way are apt to be too intense, 
whereby the interior details are often obscured. Some care must 
therefore be taken in the selection of a collodion ; that which is 
suitable for ** ambrotypes" is to be preferred : the following for- 
mula answered well in my hands. 

Plain collodion, 8 os. 

lodid of potassium, - - - - 40 graiDt, 

Bromid of ammonium, - • - - 20 do. 

This collodion should be used while still new, as it then is sen- 
sitive and not too intense in its action. 

Form of Oie positive spark when drawn from (he prime conductor by 

a short thick metallic rod. 

The positive electrical spark under these circumstances con- 
sists of a combination of two figures, viz. : a star and one or 
more rings. The relation which they hold to each other is mod- 
ified by tne distance the spark travels in the air, that is by the 
tension of the electricity : the two figures are usually arranged 
with a considerable degree of symmetrv. The very marked 
difference in these two components, and tne fact that the annular 
form is, as I shall show, cnaracteristic of the electrical brush. 
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as to indicate tbat each simple spark consiBts of two or more 
Kssive discbarves of different intensity. The wood cats show- 
the forma of tne spark were executed from pbott^raphs en- 
:ed 9 diametere ; in them the bright portions of the spark 
of courso represented by dark shying, &c 




>iatanco of the brass ball from the RensitWe plnle -^ incli. Tbo most 
general form is that seen in diagram 2, at , 1 : the starlike figure it 
very distinct, one uf the rings is included within ita area and faintlj 
indicated by a deeper shade: the other ring is sometimes seen cir- 
cumscribing iL 

^f ,2. The rays are larger and the external ring is plainly risible. 

^ auH fa- .i llie rays increase in size and the ring ii well developed. 

^. Like the above except that the rays begin to grow irregular. 

^. Itays quite irregular, both rings distinctly visible. 

J„. -A, ^„, 1, 1-^, \-^. The star loses its regularilj and the rings are 
no longer symmetrically disposed. 

.-fij. No spark passes over, il is replaced by the electrical brush, or 
rather by discharges intermediste between the brush and the true 
spark, fig. 2, 1. 

These produce a strong impression on the plate and yield intenn 
irp figures consisting of three parts : an external sharply de- 
ed circle, within a series of dots arranged in a circle, and finally 
lermost of all a broad ring which may pass by delicate gra- 
Aons into a star. This would indicate that the partial spark 
isists, under these circumstances of at least three successive 
charges of electricity of different tension. The circles on the 
Ab seem to hare exactly the same diameter they possess in 
! air ; this is strongly suggested by the following experiment: 
the plate is held obliquely the partial sparks generally pass 
IX ita aur&ces for some little distance before aotoally ooming 
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in contact with it, and their path is marked by 
oomet-Iike tails (see fig. 8). The diameter of 
these tails is the same with that of the circles. 
This is also true of the brush. 

Electrical brvsh. — When owinff to distance or the use of a 
pointed wire these partial sparks become reduced in intensity we 
have the electrical onish : its form is slightly removed from the 
last ; the middle circle of dots vanishes as well as the prqjectioiu 
from the broad inner ring, and we have two concentric rings, the 
smaller one being most strongly marked. If the brash be still 
farther reduced in intensity the external circle becomes very 
faint and finally disappears, and but a single circle is left— 
Fie. 2, III, IV. 

Electricians have long since arrived at the conclusion that the 
electrical spark passes b v insensible gradations into the electrical 
brush, and I find that photography ramishes a beautifal confirm- 
ation of this view : tlius the figures I, II, III, IV, Fig. 2, are se- 
lected from photographs form the first members of a series which 
would illustrate tne gradual conversion of one of these fomu 
into the other, and the other members could easily be added. 

We have seen that while the electrical brush is characterized 
by the annular form, electricity of higher tension generates star- 
like figures, the rays being larger in proportion to the tension 
up to a certain point ; now the constant occurrence of a combi- 
nation of these two forms, in the photographs of br^kt tporib, 
points out, I think, clearly, that these sparks consist also or more 
than one discharge ; moreover, the ring where it cuts the rays of 
the star can often be traced under them, as though superposition 
had taken place. Again, when the bright spark travels some 
distance the ring is generallv not symmetrically placed, as though 
the discharge producing it had followed a slightly difibrentpatii. 
Indications are constantly observed, which lead to the idea that 
even the star itself, is produced by the overlaping of two stars, 
having rays of different size and different intensity. 

The wet collodion film offers of course a certain amount of re- 
sistance to the passage of electricity over its surface, and thus 
furnishes us with the different indications above decribed. 

Finally, as the researches of Riess, Kirchhoff, Helmholtz and 
Feddersen, have shown that the electrical discharge is oscillatory 
and wave-like, I am the more inclined to rcgara these photo- 
graphic figures as produced by a series of consecutive discnai^ges 
of different intensity. 

Before passing on to the next point of interest, I will allude 
to a curious modification which the positive partial spark under- 
goes if the machine be turned rapidly, so that a large number of 
them fall quickly on the same spot : see V, fig. 2. Many of the 
partial sparks are arranged radially around the point under the 
brass ball, the pointed portion being turned outward. 
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I q^ iJie negative mark when dravm from the prim* etmdaetor 

oy a short metallic rod. 
i« production of Lichtenberg'a figures has been eoDsideretl 
itcative of a real difference oetween positive and negative 
ricitj. Hiess, wlio has examined this subject with great 
found that in addition to the marked difference in the two 
3, the diameter of the positive figure is to that of the nega- 
is 2'77 is to 1. The same physicist has lately made an elab- 
ezamination of Priestly's rings, which are formed when a 
number of sparks strike on polished plates of metal, and 
ed at the conclusion that the set of rin^ generated by neg* 
electricity is quite different from that produced by positive.* 
nsequently becomes very interesting to ascertam whether 
dififereace also prevails between the photographs of the two 
:3. 

le apparatus was arranged as before and sparks of negaUve 
'Icity fell on the sensitive surface. 

.6 form of the negative spark was found to be qaita difl^- 
rom that of the positive : it was destitute of rays, circolar 
ape and often made up of a number of minute circles placed 
int symmetry. For snort distances it was much larger than 
ositive spark and never nearly so well defined. 




tsnce of -j^ of inch. Round diKs abowing by their ihadiDg indiea- 
ioDS of iuLernal structure. Fig. 4 ,1. 
Similar to above. 

Discs broken up into a number of Bmall circles. Sea ,3. 
See diagram ,t. 

The aame as above ; sometimes the form at A is prodtic«d. 
No spark passes over: tbe partial discharges prodnce no figaras, 
but merely a gener*! blackening of tbe plate under the de- 
veloper. 

• Pore- Atin«Ien,Tol. cxiv, Vta. 10, p. 191. 
fwn. SoL— BiooHD Swim, Vol. XXZin, No. 96.— Much, Uti. 
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If the sensitive plate be placed on the prime conductor charged 
with positive electricity, and sparks be drawn from the sur- 
face of the plate, the negative figure is produced ; if the plate 
rest on a conductor charged with ne^tive electricity and roarks 
be drawn from it the positive form is obtained ; and finally, if 
the plate be coated on both sides with collodion and insulated 
with a brass ball before and behind it, one of them being also 
insulated, while the other is in communication with the around— 
if now a spark of either kind of electrici^ be allowed to pass 
from the insulated ball to the plate and m>m the plate to the 
second ball, we obtain as would oe expected, on the opposite sides 
of the plate, the negative and positive images by development. 

It is well known that when the knob of a jar, charged with 
positive electricity, is touched to a thin plate of pitch, a yellow 
star-like figure is produced by sprinkling the plate with a mix- 
ture of powdered sulphur ana red lead ; while if negative elec- 
tricity is used a rounded red figure is formed. These figures 
bear the name of their discoverer, Lichtenberg. The method 
employed by Biess is much better calculated to give accurate re- 
sults than tne common one just mentioned : a small square plate 
of copper is coated thinly with black pitch on one side : the 
point of an insulated metallic rod touches the centre of the pitch 
surface, while the other side of the plate is in metallic connec- 
tion with the ground. If now a spark from ajar charged with 
positive electricity be allowed to pass over to the pointed rod, 
and the latter still insulated be removed, then by sprinkling the 
pitch with a mixture of sulphur and red lead the star is gene- 
rated in great purity : yery perfect red negative figures are of 
course formed m a corresponaing manner. 

In repeating these experiments after the manner of Biess, I 
was struck with the resemblance existing between the red nega- 
tive disc and the photographs of the negative spark. There is 
also much general resemblance between the positive yellow star 
and the photographs of the positive spark : this is greatly height- 
ened if the yellow positive figures are produced in the K)llowiDg 
ways : the pitch plate is held at such a distance from the ball of 
the prime conductor that no spark can pass over, the machine is 
turned and the brush is allowed to strike it for an instant : on 
powdering the plate a multitude of small yellow stars very 
much like the photographs appear. They are often surrounded 
by small red circles, such portions having become negative by 
induction. 

The results obtained with Leyden jars, and in a partial vacuum, 
as well as by the use of metallic plates, I propose to detail on a 
future occasion. 

Troy. Jau. «tb, 1862. 



M. C. Lea an the Production of the Methyl Basee, 827 



Art. XXIII. — On (he Production of (he Methyl Baaes^ and on the 
Preparation of Nitrate of Methyl ; by M. Gabsy Lka, Phila- 
delphia. 

(1.) On the Produetum of the Methyl Baeei. 

Haying found in the nitrate of ethyl so convenient a source 
for the production of the ethyl bases, 1 was natundly led to en- 
deavor to employ it for the preparation of the corresponding 
substances in the methyl series, and the result proved eminently 
satisfactory. 

When nitrate of methyl was placed in a sealed tube and im- 
mersed in water at 120** F. for an hour or two, a crystallization 
already took place. In a subsequent experiment it was found 
that complete decomposition was effectea in about three hours 
at a temperature of 180*" to 190"* F. But with methylic nitrate 
we may aispense with sealed tubes altogether, in which respect 
the methylic bases are more easily obtained than the ethylic. 

Bottles provided with well ground stoppers are filled one- 
third full with a mixture of nitrate of methyl and of the strong- 
est liquid ammonia, in the proportion of 14 P&rts by volume of 
nitrate of methyl to 16 of liquid ammonia. TTho liquid ammo- 
nia which I used was a thoroughly saturated solution of the gas. 
In from five to seven days decomposition is complete and the 
nitrate of methyl has disappeared. This time may be somewhat 
reduced by frequent agitation, and by placing the bottles on the 
second day at a temperature of 90"^ i\, and on the third at 100*. 
In this way three days complete the process. It is not even 
necessary to secure the stoppers, if the operation is performed 
dt ordinarv temperatures. 

The solution then contains ammonia, methylamine, and at 
[east one more substituted ammonia. The separation of the 
methyl bases is a matter of extraordinary difficulty. I am now 
engaged in studying it and hope to publish my results at a future 
time. 

(2.) Onihe Production of Nitrate of Methyl. 

For the production of nitrate of methyl but one process ap- 
pears to have been proposed, and that is to be foundf in all our 
text-books, English, German and French. Two parts of pow- 
dered nitre are to be distilled in a capacious flask with a recently 

repared mixture of 5 parts wood spirit and 10 oil of vitriol. 

uaging from the reactions of ethylic alcohol, it did not appear 
to me probable that such a proceeding could succeed. It was 
tried, however, and with the following results. 

The substances were placed in a flask capable of containing 
twenty times their united volume, which was connected with a 



5 
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Liebig's condenser by a wide delivery tabe. For a few minutes no 
action was perceptible, but it soon set in, with rapidly increasiDg 
violence. Torrents of gaseous products with deep red fames of 
oxyds of nitrogen, were evolved, and presently the apparatos 
blew up with a loud explosion, ond bad not due precaati(m 
been taken with a view to a possible unpleasant conclosion, 
sonal inconvenience might have resulted, for the 8*litre 
was shattered into very small pieces, which were thrown to a 
considerable distance. The quantities operated upon were small, 
60 grammes of methylic alcohol and proportionate quantities of 
the other substances. No heat was applied. 

It is scarcely probable that the gases were evolved in such 
(quantities as to have caused the explosion. It seems more 
likely that the heat generated by the reaction was sufficient lo 
raise the temperature of the interior of the flask to 160^ C, at 
or below whicn point, according to Dumas, the vapor of methylic 
nitrate explodes. 

I have nad no difficulty, however, in preparing this ether by 
a diffisrent process. By dissolving a considerable quantity of 
urea or nitrate of urea in methylic alcohol, it supports the action 
of nitric acid with the utmost facility. The following are the 
proportions which I have employed. 

Into a retort of the capacity of a litre, 200 c. c. of purified 
wood spirit are placed ana about 40 grammes of nitrate of urea 
are added and neat applied. When solution has nearly taken 
place, 150 c c. of nitric acid free from the lower oxyds of nitro- 
gen,* sp. gr. 1*81, are added, and the mixture is distilled to one- 
third. 170 c. c. of wood spirit and 180 of nitric acid are then 
added and distilled to the same point. Finally 150 c. c. wood 
spirit and 110 nitric acid with 10 grammes of nitrate of urea are 
added, and distilled to the same point as before. It is useless to 
carry the distillation further than the point here specified, not 
that it is accompanied by any inconvenience, but because nitrate 
of methyl ceases to be evolved. The temperature rises very 
high at the close of the distillation. 

The operation may be carried on rapidly. We are recom- 
mended in the text-books to carry off the vapors very carefully 
in preparing nitrate of methyl, on account of the production of 
cyanhydric acid as a by-product In chemical laboratories there 
is doubtless generally rather too little precaution taken than too 
much against noxious vapors, but in the present case, I have 
carefully examined the distillate, both in the old process, which 
£uled, and in that which I here propose, and I could find no 

* Freedom from the lower oxyds is an essential condition of sncoeM. Thai nitric 
add is colorless is not in itself a sufficient indication of purity in this respect An 
acid which causes the least darkening to a solution of ferrous sulphate is wholly 
an&t for «M in Um preparation of either methylic or ethylic nitrate. 
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B of cyanhydrio acid either by the iron or the silver tests, or 
xmversion into sulphocyanid. Both the ether itself and the 
317 part of the distillate were tested. As however it is im- 
nble without special analysis to know what impurities may 
present in so variable a substance as commercial wood spirit, 
difficult to foresee what substances mav be generated in its 
)mposition, but I think I am justified in concluding that 
ihydric acid is not generated by the action of nitric acid 
n methylic alcohol ; at least not in ithe presence of urea, 
reated as above described, 420 grammes of wood spirit 
ded a distillate from which by agitation with solution of salt, 
e separated the very large quantity of 800 grammes crude 
ite of methyl. This may be subsequently agitated with a 
I weak solution of carbonated alkali. 
he wood spirit before use should be distilled with one-third 
\B bulk of very strong (almost saturated) solution of caustic 
k, to decompose any acetate of methyl which may be present. 
\ operation must be performed over the water batL 

ikddphU, NoT^ 1861. 



Abt. XXrV. — Cohred Derivatives 0/ Naphthaline ; by 

M. Cabey Lea, Philadelphia. 

7 the course of a variety of experiments on the effects of re* 
ng agents upon dinitronaphthaline undertaken some time 
^ I made some observations which appeared to me to be of 
rest But not having access to the publications of several 
nists engaged in the same direction, I could not ascertain 

fer they were new. 

now find by the able r^um^ of M. Emile Kopp in the Eep. 
^hemie Appliquee, that my results have been in a considerable 
*ee anticipated. One reaction, however, I do not see men- 
ed, and as it is rather curious, I give it here. 
* a solution of protochlorid of tin in strong solution of caustic 
I be brought to the boiling point, and an extremely minute 
Qtity of dinitronaphthaline be added, and the whole be 
ed a few moments, a clear solution is obtained, having a 
kish blue color with a tinge of green. If this be poured 

a large Quantity of water, the dingy blue changes to a mag- 
ient purple, of great depth and richness. If pieces of woolen 
silk DC dipped for an instant into the blue liquid, they 
e out bluish black — if they are then washed with plenty of 
3r they exhibit a similar change, and assume a full, rich pur- 
ahade. This color is brightened by soap and hot water, and 
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resists dilute acids. In diffuse light it stands tolerablji but pro- 
longed exposaro to sanlight causes it to fade.* 

The production of this color does not tcdce place unless the 
proportion of dinitronaphthaline is extremely small in oompari- 
son with the quantity of reducing solution, one part to one or 
two hundred ; if more is employed, the liquid assumes either a 
green, an olive, or a brown color, according to the quantity of 
the naphthaline compound. If the proportion has been too 
large, the liquid, when poured into water, instead of a rich 
purple, gives a dull purple, a lilac, a lilac brown, a green or an 
olive shade, according to the degree of excess in the dinitro- 
naphthaline. A somewhat similar change in the dyeing effect 
is produced. It requires care and repeated experiment to obtain 
the exact proportions necessary for the production of the bril- 
liant color. 

I also obtained the solid purple coloring matter described by 
the French chemists as resulting from the action of stannous 
chlorid on dinitronaphthaline. The difference appears to be 
that the substance which I here describe seems to oe only capa- 
ble of existing in a caustic alkaline solution, for if the blue 
liquid be neutralized by even a weak acid its color is destroyed. 
Also that when enough dinitronaphthaline is employed to pro- 
duce the solid coloring matter, the liquid portion, although even 
then of a green color, does not exhibit the characteristic change 
on dilution, but colors water of a dingy green. I do not mean 
to affirm that these products will necessarily prove to be posi- 
tively and essentially distinct, but according to my experience, 
the production of the solid coloring matter is never accompa- 
nied by that of tho liquid which exhibits this peculiar change 
of color, and which has not been, I believe, before described. 

The blue solution left to itself decomposes in a few hours, be- 
coming brown and muddy. The coloring power which it ex- 
hibits when fresh, is very remarkable. The solution obtained 
with a few milligrammes of dinitronaphthaline, suffices to impart 
a rich purple color to several litres or water. 

Philadelphia, Dec. 21, 1861. 

* llie upecimeDS of silk djed with the purple here described by Mr. Left, whidi 
he has kinaly sent us, possess a delicate shAde of lilac-purple. — 'Em, 
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Abt. XXV. — Phtfsiographical Sketch of that portion of the Bocky 
Mountain range^ at the head waters of South Clear Creek, and 
east of Middle Park: with an enumeration of the plants collected 
in tills district, in the summer months of 1861 ; by C. C. 
Parry, M.D. 

With the exception of a few isolated peaks and elevated 
rid^ in connection with the Appalachian mountain ran^, in 
no instance reaching an elevation of 7000 feet above the sealevel, 
the tnilv alpine vegetation of the North American continent is 
confined to the remote region of the Bocky mountains. Here 
alone, within temperate latitudes, do we meet with mountain 
ranges where the summer sun is reflected from snowy wastes, 
and in which occur peaks attaining an elevation of over 12,000 
feet. 

Our previous knowledge of the general external features and 
peculiar vegetation of this alpine district, has been derived from 
the researches of various explorers, who have traveled hastily 
over this heretofore inhospitable region, noting the most promi- 
nent features of scenery along the ordinary routes of travel, de- 
termining the latitude and longitude of various fixed points, 
mapping out the direction of water-courses, sketching in the 
more prominent mountain ranges, and rarely, (as in the case of 
James, Douglas, Drummond, Nuttall, and Fremont,) making 
collections of its plants. From all these different sources of 
information, extending through the present century, we have 
derived a considerable though still imperfect knowledge of the 
peculiar natural features of our American Switzerland. 

Within the past few years, however, the discovery of -gold de- 
posits in this portion of the mountain range has attracted thither 
an adventurous and enterprising population, settling with won- 
derful celerity its picturesque valleys and introducing into its 
wild recesses many of the arts and comforts of civilized life. 
These various social movements have afforded facilities for the 
prosecution of researches in natural history which were not en- 
joyed by the early pioneer explorers of this re^on. 

In order to improve this opportunity, the writer was induced 
to make a journey to this region during the past season, (1861,^ 
with the especial object of studying its alpine vegetation ana 
making collections of its native plants. With this view a sta- 
tion was selected near the foot of the dividing ridge, at the head 
waters of South Clear Creek. From this point an extensive 
scope of alpine exposure was brought within the range of an 
ordinary day's journey. Here, among the pine-wooded slopes 
on both sides of the Snowy Bange, coursing along its alpine 
brooks, clambering over its precipitous rocks, floundering through 
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snow-drifls, and mountiDg to its irregalar crests and high alpine 
peaks, was spent most of the summer months of 1861. The 
scientific results of the observations here made, are presented in 
the following brief sketch and the accompanying liat of plants. 

The first impression made upon the traveller in approaclung 
the mountain barrier from the broad undulating slope of the 
Great Plains, is the irregularity of outline and apparent want of 
system in the grouping and arrangement of the aififerent ridges 
which compose the general mass of the mountain range. Some 
of the higher peaks rear their snowy summits at considerable 
distances from the dividing crest, and are met with at irregular 
points along the eastern slope. Numerous cross ridges interrupt 
the general parallelism of the principal ranges, and the actual 
" divide" is mostly obscured from view by elevated projecting 
spurs. The streams with their impetuous currents foaming along 
tneir rocky channels descend in a zigzag course, making their 
passage through intervening ridges by deep precipitous onasms. 
On reaching the more elevated mountain aistrict, the vallevs be- 
come more open, and frequently spread out into oval-ahaped 
basins, to which the name of bars has been applied by the minem 
Towards the head waters of the various streams, these basin- 
shnped portions of the principal valleys, beset with scattering 
groves of pine, encircled by steep ridges, generally clothed with 
heavy growths of spruce or exhibiting occasionally smooth 
grassy slopes, are known as parks. These are the miniature rep- 
resentatives of those larger open stretches of country which 
occur at the head waters of the Platte and Grand rivers, forming 
North, South, and Middle Parks. 

In approaching the dividing ridge, by following np any of the 
principal streams by which the mountain range is penetrated, 
the open parks give place to narrow valleys, generally heavily 
timbered with pine and spruce. The water-courses force their 
way through narrow rocky cations, or, obstructed by beaver 
dams, spread out into marshes occupied by a tangled growth of 
willow and alder bushes. 

The smaller tributaries which collect the waters that trickle from 
alpine snows ebb and fiow with the diurnal changes of temper- 
ature, increasing in volume as the sun ascends to relax the icy 
bonds of a protracted winter, and again contracting as the clear 
night once more asserts the reign of perpetual frost These 
alpine brooks constitute one of the most attractive features of 
Rocky mountain scenery, and along their borders grow some 
of the finest plants of this region. Their course is that of a 
continuous torrent, presenting in their rapid descent a perpetual 
sheet of foam, rivalling in whiteness the snows in which they 
have their sources. Their waters of crystal puritjr and delicious 
coolness glisten in the deep shade of overnanging pines, and 
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sten with their spray such choice plants as Meriensia Sibirica, 
damine cordifolia, Saxifraga, cestivatis, and a most elegant and 
spicuous Primula (311) near P, nivalis. 
1 mounting up the steep ridges which border their course, to 
jh their alpine sources, the view of the surrounding country 
tttirely shut in by the heavy growth of pines, including on 
higher ridges and abrupt slopes, Pinua contorta with its slen- 
tapering trunk and stin scanty foliage ; while on more level 
a, or occupying depressed basins forming sub-alpine marshes, 
is alba and Abies balsamea shoot up their tapering spires. The 
sd undergrowth in these pine woods is composed oiVaccinium 
'tilltiSj Shepherdia argentea, Berberis Aqutfolium, Pachystima 
'siniteSj &c. 

a moist sprinsy places and along the borders of marshes we 
Gaultheria Myrsinites^ Pedicularis surrecta, Senecio triangula" 
MiteUa pentandra, Habenai-ia dilatata, Pyrola rotundtfolia, var. 
masa, &c. As a rarity, in scattered localities, we here meet 
1 the charming Calypso boreaiis. 

^n approaching the limits of arborescent growth, indicated at 
; by a stunted appearance of the common varieties of pine, 
rell as the more frequent occurrence of the alpine species. Pi- 
flexUisj we at length come somewhat abruptly upon open 
tches, characterized by their peculiar vegetation and general 
set as truly alpine. Some few trees straggle for a variable 
ance up the aorupt rocky slopes, but in these situations they 
nly exnibit the severity of tne exposure by deformed and 
\UA trunks, often nearly prostrate, and showing by a uniform 
ding of their upper branches the direction of prevailing 
ye winds, and the weight of wintry snows. These arctic 
08 are confined almost exclusively to a single species of pine, 
3tofore undescribed, {Pinus arisiata, £ngelm.) belonging to 
same group as Pintis flexilis, James. 

teyond this there is a succession of alpine exposures, charac- 
zed by extensive patches of snow scattered irregularly over 
mountain slopes, generally indicating the accumulation of 
Is; being most abundant and persistent in recesses near the 
ler elevations. At other points a rough talus of rocks is 
»d over the surface, the separate blocks being of every con- 
able shape, and loosely aggregated, forming numerous fis- 
ss. In these burrowing recesses the Siberian squirrel finds a 
^nial abode, and salutes the traveller with his reiterated 
c, often the only animate sound to break the solitude of these 
ine deserts. Through these loose masses quarried out by 
ore's hand, we often hear beneath our feet the gurgling of 
isible streams, connecting by these subterranean channels ele- 
fid snow-banks with lower alpine brooks. Among these 

L JouK. Sci.— Sbcond Ssbim, Vol. XXXm, Na 96.— Kabcs, 180S. 
30 
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rock crevices we meet with many of the rare and attractire 
plants of this district, iDcluding AquilegiabreviBtyla^ Viola bijhra^ 
a vnrietj of litbes lacttsirej Senecio Fremoniii^ Qxyria reniform^ 
Polygonum Bistorta, &c. 

Other portions of these mountain slopes are covered with a 
sward of alpine grasses, mingled with Oarices and monntain 
clovers, all characterized by their peculiar tough, matted, and 
penetrating roots. In connection with these, almost every 
square vara presents a botanical feast of the most attractive and 
varied features. Neat little tufted plants of the most cerulean 
blue, including Polemonium pidcherrimumj Mertama alpina^Hv' 
oaiis nanOj Torr., (Eritrichium aretioides t) spot the surface. In 
scattered localities the bright yellow disk or ActineUa grandifam 
is conspicuous, while the varieties of alpine Phlox, Primula an- 
gy^ti/otiaj Tri/olium Parryiij &c., supply almost every tint to com- 
plete a floral rainbow. Here also by a close inspection we dis- 
cover such tiny plants as Thalictrum alpinum, Otntiana proatraia^ 
and others almost hidden in the confused mass of mattra foliage. 
In moist depressed places, and along the spongy mai^ns of al- 
pine lakes, we meet constantly with an alpine oalix^ OaUha lip- 
iosepala, and a white Trollius near Americanus. 

Toward the summit of the dividing ridge we find plants whose 
names plainly indicate the frigid climate to which they belong. 
Here grows the elegant flowered Claylonia which I have ealled 
megarhixa^ sending its deep tap-roots into the crevices of rocks 
whose projecting angles snelter its succulent foliage from the 
rude blasts that sweep over these bald exposures. Affecting 
similar situations we meet with an alpine iSynthyris, (256,) with 
its glossy foliage and neat spike of pale blue flowers. 

On the summit of the crest, which here presents ajQattened 
irregular surface, composed of weather-worn rocks imbedded in 
the coarse dAris of its disintegrating CTanitic masses, we find 
Tri/olium nanumj Stenotas pygmccus^ Papaver nudicaule^ Saxi- 
fraga serpyUifolia, Qeniiana Jrigida^ and others, all indicative of 
a rigorous climate, whose brief summer is thus elegantly adorned 
by these arctic forms of vegetation. Among the rarities of this 
district we may notice the newly discovered [or re-discovered] 
Chionophila^ (256,) Pedicularis JSudeticay and several others well 
known in the Old World, but now for the first time added to the 
North American flora. 

Such is a general and very imperfect sketch of the prominent 
features of the vegetation belonging to this elevated district, tak- 
ing for a sample the alpine ridge at the head waters of Mad 
Creek, to which from my frequent visits I involuntarily applied 
the name of Mount Flora. 

In my solitary wanderings over these rugged rocks and through 
these alpine meadows, resting at noon-day in some sunny nooK, 
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-looking wastes of snow and crystal lakes girdled with mid- 
roer ice, I naturally associated some of the more prominent 
intain peaks with distant and valued friends. To two twin 
C8 always conspicuous whenever a sufficient elevation was 
ined, I applied the names of Torrey and Oray ; to an associ- 
. peak, a little less elevated but in other respects quite as re* 
kable in its peculiar situation and alpine features, I applied 
name of Mount Engelmann. Thus following the example of 
early and intrepid botanical explorer, Douglas, I have en* 
rored to commemorate the joint scientific services of our 
i of North American botanists by giving their honored 
es to three snow-capped peaks in the Bocky mountains, 
h such innocent scientific pleasantry I felt at lifalerty to amuse 
solitary hours of my mountain excursions, often wearied, but 
lys enjoying with the keenest zest the magnificent scenery 
rich botanical treasures that lay scattered along my varied 
I. 

description indeed can do justice to the grand features of 
ery brought to view from the elevated points and command* 
:rests of this broad mountain range. While to the east the 
paratively level plain stretches out like a boundless sea, in 
y other direction rise elevated peaks and snow-girt ridges, 
ming in deeply sheltered valleys. An obscure parallelism 
le principal ridges is here for the first time noticeable, more 
ently marked however by the occurrence of culminating 
ts u>rming broken lines extending northwest and south* 
than by any continuity of the principal ridges. The vxiter* 
itself is a very irregular line, difficult to trace with the eye 

1 from the most elevated points. This is owing to a very 
ced peculiarity of the range which exhibits the higher cul- 
iting points disposed quite constantly on the eastern slope of 
livide, with which they are generally connected by depressed 
8. It is from these oneetting peaks that the most compre* 
dve views are obtained, and the general topography of the 
;e can be best studied. 

may be noticed also that the most feasible jpa5«f5, over the 
ivy Range, are met with where the dividing ridge is inclined 
n east and west course. In such situations the streams 
ing thence north and south, respectively have their sources 
le most depressed portions of the range, usually only a short 
ince apart. 

i such a position, near the head waters of South Clear Creek 
und the depression known as Berlhoud^s Pass, discovered by 
Engineer of that name, while engaged in making a reconnoi* 
e, for the location of a direct road from Denver to Salt Lake, 
bis pass the elevation at the highest point does not reach 
^e the limits of arborescent growth, the dividing waters on 
^r side heading but a few feet apart, in a pme f^ON^. 



236 C. C. Parry: Physiographical Skeiek. 

Farther observation will be required, to show how tBii the 
accumulated snows of winter may otfer obstructions to a through 
route, accessible at all seasons. The practical difficulties inte^ 
posed by the steep ascent of the main abrupt slope can no doubt 
DC readily overcome, by the construction of embankments and 
zigzags. When the principal height is once gained, &rther pro- 
gress is easy in either direction, by the usual appliances of road 
construction, for which the proper materials of stone and lumber 
are abundant, and of excellent quality. 

The westward view takes in that irregular scope of country, 
including Middle Park, with its broad open spaces, encirded by 
broken ranges of mountains. 

These mountains send down into the plain below, numerous 
spurs, heavily timbered with a magnificent growth of spruce, 
{Abies alba). Between these ridges, deeply sheltered valleyi 
collect the tributjiry streams, forming the head waters of Grand 
River. The projecting mountain peaks on this side do not 
attain the height of those met with on the eastern slope, but the 
general sur&ce is more elevated ; the lowest depressions, occur- 
ring in the basin of Middle Parley being considerably higher thaa 
corresponding points on the great plains to the eastward. Hence 
the streams arc less rapid, and the vegetation indicates a colder 
and more humid climate. 

Here during the rainy season, in the months of July, and 
August, tlie different surface exposures give rise to variable 
atmospheric currents, which, meeting at various points, occasion 
a rapid development of clouds and aqueous precipitation, such 
as characterizes the sudden showers in this peculiar district 
Here in fact may be studied to the best advantage, (though not 
always under agreeable circumstances), the formation of clouds, 
in their endless variety of shape, density, and progressive devel- 
opment. These at times may be seen gradually accumulating 
about the summits of snow covered peaks, thence spreading 
over the horizon and extending to the zenith, causing a regular 
steady rain; while at other times a sudden gust calls atten- 
tion to a rapidly forming angry cloud, which sweeps over the 
surface in a well defined path, scattering rain, hail, or snow in 
its wake. 

The regular afternoon showers which occur on the eastern 
slope are readily explained by referring them to the janction of 
heated air, ehargea with moisture, ascending from the great 
plains, with the descending currents of cold air fix)m the snowy 
range, bv whieh the moisture of the former is precipitated. As 
soon as the eauilibriuiu is established, the rain passes off, and a 
sky more or Jess clear succeeds, followed almost invariably by 
clear nights and bright mornings. This series of phenomena, 
often sueceeding with remarkable regularity from one day to 
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another, coDtinues during the months of July and August, con- 
stituting a rainy season. 

The principal object of my journey being the collection of 
plants, I may here very properly conclude this sketch of the gen- 
eral features of scenery, ana climate. 

The accompanying list of plants prepared from my collections, 
and notes, by rroL Gray and Dr. Engelmann, will serve to 
give a more precise view of the botany of this region, par- 
ticularly of the alpine district, to which my attention was spe- 
cially directed. 

Travelling over a path so ably investigated by early explorers, 
I have still been rewarded for my laQK>rs by the discovery of 
several interesting novelties, as well as by adding quite a number 
of alpine plants, well known in the Old World, to our North 
American Flora. 

Should circumstances prove favorable, it is the intention of the 
writer to continue these observations during the coming season, 
over a wider section of country lying to the west and south of 
the investigations of the past season. 

Enumeration of the Plants; hy A. Gray, aidsd hy notes of Drs. 
Engelmakn and Torrey, and upon the habitatSy Jkc, by Dr. 
Parry. 

[The nnmbert are those tinder which the specimens hare been distributed. Their 
order is followed, excepting a few transpositions to bring allied species together, 
when it could conveniently oe done] 

1. Erxgeron grandiflorum, Hook. Fl. Bor.-Am., t 128; var. tlatius, 
** In moist shady places, near the upper limit of the arborescent growth. 
Rays tiDged with pink or purple.'' The specimens (a span to a foot in 
height) are considerably taller than Drummond^s plant, from the sam« 
mit of the Rocky Mountains much farther north, and the cauline leares 
more clasping. Its affinities are with our American species of the sec* 
tion Stenactis on the one hand, and with the following species on the 
other, notably with the form named E, alpinum var. erioccUyx by Lede- 
boar from the Altai. 

8. Erigeron uniflorum^ L., the true, with black-woolly involucre, like 
Boargeau's specimens from the snowy region of the Rocky Mountains 
farther north. ** Near the base of the bare alpine ridges." 

3. Varieties of the last (one with blue, the other with nearly white 
rays), far less pubescent 

4. Erigeron macranihum^ Nntt. 

5. 6, 11, 33. Erigeron compositum^ Pursh; different forms; the last 
smoothish and the same as E. pedatum^ Nutt. No. 5 is a var. discoi- 
deum, wholly destitute of rays. Dnimmond long ago gathered speci- 
mens with very short rays. No. 33, is a single specimen of the same 
discoid variety. 

7. Erigeron acre^ L., var. Just the E, Drtxbaehensis of the Flora 
Danica, which we have from Labrador. 

9. Erigeron Bellidiastrunij Nutt A plant of the plains. 
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10. Arnica anguitifdlia^ Vahl., Ttr. di$coidea/ htifolia. There is • 
discoid species in California ; but none of the common species hafe be- 
fore been met with in this condition. 

2. Arnica cordifolia^ Hook. 

12. Boltonia latiiquama (sp. noT.) : foliis lineari-lanceolatia et magoi- 
tadine capitulonira inter A glatti/otiam et diffuMom media ; sqaamis 
involucri spathulatis rel obovatis nervo crasso excnrronte mncronatis vel 
cnspidatis; pappo plnriHMjnamellato et 1-2-aristato. ^Near the rooutli 
of the Kansas river, Sept ; growing in large clumps, 8 to 6 feet hi^ 
in rich soil" Well manced by the broad and rounded, abruptly tipped 
scales of the involucre. 

18. Aster (Orthomerit) glaueui^ Torr. & Gray, {EueephahtM glauaa^ 
Nutt) Abundant and very iSne specimens of a rare and interestbg 
plant) by aid of which the species should be characterized anew.* 

14. iiachctranthera {DUieria) canetcenij Gray, PL Wright. 

15. Solidago Miuourientitj Nutt, a dwar^ subalpine Tariefy. 

17. Another dwarf variety of the above species. 

16. Sdidago humility /?, Torr. k Gray; to ne restored to S. Virgawrta, 

18. The var. alpina of the above (i. e. S. Virgawrta^ aljnma^ Bigelow), 
resembling the plant from the summit of the White Mountains, New 
Hampshire, but only an inch or two high. 

19. Senecio aureu9, var. BaUamitcB^ with leaves more pinnatifid. 

20. Senecio canuSy HooL, with few and large heads. 

22. The same species with more numerous and smaller heads. 

21. Senecio lugene^ Richards., but the scales of the involncre not at 
all sphacelate at the tip. 

23. Senecio exaltatus^ Nutt, var. minor, A form of S, lugem, 

24. Senecio integerrimuSj Nutt A rare species. 

25« Senecio triangularis^ Hook^ in beautiful specimens. 

26. Senecio eremophilus, Richards. 

27. Senecio Fremontii^ Torr. 6s Gray. Taller and well develq>ed 
specimens of this alpine species, mostly a foot high. 

28. A low, apparently more alpine variety of the preceding, with 
monocephalous stems, and leaves all tapering at the base. 

29. Palafoxia Hookeriana^ Torr. & Gray. 

80. Aplopappus spinulosus^ DC. 

81. Coreopsis involucrata, Nutt. This, with the two preceding, and 
a specimen of Pectis angustifolia, Torr., were gathered on the plains. 

82. Arnica angusti/oOa^ Yahl ; the tall, leafy-stemmed form common 
in that region, and approaching A, Ckamissonis, Bourgeau collected 
the same on the Saskatchawan. 

33, 35. Townsendia sericea, Hook. 

34. Cirsium edule, Nutt ? ** A common subalpine species, 8 to 6 feet 
high ; flowers yeUowish." 

Cirsium foliosum, DC, or a plant generally agreeing with Hooker^s 
character, was sparingly collected in the bare alpine region. 

36. Euphrosyne xanthi/olia, Gray, PI. Wright Cyclachcena stanthi- 
folia, Fresen. 

* Atier Engelmanni, Gray, coll H. Engelmann, in Exped. Lieut Bryan, I beliero 
■till unpublished, b another fine species of this section. The same was collected by 
Dr. Lyall of the British Oregon Boundary Commission, in the Oaacade Mountains. 
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87. Antennaria dunca^ B. Br. 39. Var. rosea of the same. 

88. Antennaria Carpathiea^ DC. 

40. Iva axillarisy Panh. 

41. Artemisia borealis^ Pall. 

42. Artemisia lUchardsoniana^ Bess. A form with looser pubeacenoa 
and acute lobes to the leaves. 

43. Artemisia frigidaj WUld. 

44. Artemisia JUiJblia, Torr. From the region where Dr. James first 
collected it 

45. Artemisia Canadensis^ Michx. ; a canescent form. 

46. Aetinella aculiSy Natt Probably Aetinea integrifolia^ Torr. 

47. 60. Aplopappus (Stenotas) pygmants, Stenotus pffgrnteus^ Torr. 
k Gray, Fl. 2, p. 237. ^ Found only on the highest crests of the snowy 
range, and on the dividing ridge, growing in scattered patches.** A 
most interesting rediscovery of a plant before known only from a sinole 
specimen, gathered by Dr. James during his hurried visit to the alpme 
region, in Lon^s Expedition. 

48. Orindelta squarrosa^ DunaL 

49. Limosyris viseidiflora^ var. /. L, eiliata^ Torr. drc. 

50. Helianthus {pumilus^ Nuttf): canle 1-3-pedali hispido oligo* 
cephalo ; foliis oppositis ovato-lanceolatis subintegerrimis cinereo-hispi- 
dis (novellis resinoao-atomiferis) juxta basin triplinerviis breviter petiola* 
tis, snmmis lanceolatis snbsessilibns ssepe altemis ; involucri disco panllo 
brevioris squamis oblonms exappendicnlatis obtusiuscnlis vel breviter 
acutatis extus albo-villosis ; fl. disci luteis ; acheniis glabris versus api« 
cem parce hispido-ciliatis ; pappi paleis subnlatis corolla paullo brevori* 
bus cum paleolis interpositis extus marginibusoue appresse hispidis. 
'^ On a rocky hill bordering the upper Clear Creek** Dr. Hayden also 
collected it on the Laramie Mountains. His specimens, being too far 
advanced, I had confounded with ff. rigidus; out the plant is nearer 
jET. Icetiflorus, If it is not NuttalFs obscure H, pumilus it must be a 
new species. The latter is said to have the heads *' apparently sessile,** 
from which it may be inferred that they were not well developed in 
NuttalFs specimen. In ours they are on slender peduncles. 

57. Helianthus orgyaiis^ DC. This seldom occurs in collections. 

51. Aplopappus {Pyrroeoma) Parryi (sp. nov.): caule pedali supeme 
subviscoso-puberulo apice corymboBO-polycephalo, pedunculis brevissi* 
mis ; foliis submembranaceis fere glabns angusto-oblongis obtusis inte- 
gerrimiis inferioribus subspathulatis in petiolam attenuatis, summis bad 
latiore subamplexicaulibus ; involucri campanulati souamis lato-lanceo- 
latis tenuiter coriaceis apice subfoliaceo laxo ; liguhs plurimis parvis ; 
acheniis glaberrimis; pappo albo baud rigido. ** Hillsides and pine 
woods, upper Clear Creek." A well-marked species, with somewhat the 
aspect of a Sericoearpus^ especially of S. Oregonensis; heads half an inch 
long; the rays 15>20, yellow, narrowly linear, but little longer than the 
disk-flowers. Pappus white in the flowering specimens (unniown in the 
mature state) nearly equalling the disk-corollas. ^ These specimens grew 
in the shade ; in open ground the leaves are not so thin.'* 

.62. Senecio eemuus (sp. nov.): mox glaber; caule gracili sesqni- 
pedali apice paniculato-polycephalo ; foliis lanceolatis baai in petiolmn 
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marginatam sabciliatam longe attenoatis parce argntiisiiDe dentals Td 
sabintegcrrimis ; capital is parvalis (vix seini-pollicaribiis^ in pedkdlo 
1-2-bracteolato natantibus discoideis ; involncro bracteolw parcis Ink 
subcalyculato ; ovariis glaberrimis. *^ Dry hillsides, and in the crenca 
of rocks, upper part of Clear Creek, sometimes growing in close bunches." 
A species entirely new to me, well marked by its small nodding or ce^ 
naous heads, and its leaves ^either broadly or narrowly lanceolate) tape^ 
ing into wing^margined petioles of an inch or two in length. No raj 
flowers ; those of the disk yellow. 

53. Arnica mollU^ Hook, f a dwarf form. 

54. Arnica anguitifoliay Vahl ; the alpine form, as of the Boeky 
Mountains farther north, and of the N. W. coast 

55. Chcmactii achillecrfolia, Hook. & Arn. 

56. Senecio amplecten9^ (sp. noT.) : lana parcamox decidna ^abratos; 
caule (sesquipedali e radice perenni) apice nudo 1-2-ceplialo; fbliis mem- 
branaceis repando-subdentatis oblongis plemmqae obtuaiasimia, radieali- 
bus in petiolum alatum decurrentibus, caulinis prsssertim anperioribns e 
basi lata (integerrima vel utrinque 1-2-dentata nunc sabhastata) semi- 
amplexicaulibus ; pedunculo gracili ; involucro calycnlato pilis breyibot 
atropurpureis parcis munitis; ligulis elongatis linearibns anreis apice 
tsepios 2-d-fidis ; acheniis glaberrimis. ** In the mountains high up, at 
the foot of the snowy range." This is quite distinct from any North 
American species known to me. Compared with S.frigidue^ it is £»* 
less woolly, even when young, and not at all hairy, except some purple 
hairiness of the involucre ; the latter is calyculate with linear scales of 
about one-third the length of the proper involucral scales ; and the thin 
and green leaves are from 8 to 5 inches long, the cauline ones half claq>- 
ing or more by a broad base, not at all inclined to be spatulate. Hetd 
nearly as large as in S, frigidus^ the rays longer, an inch or more in 
length. Pappus equalling the disk-flowers. 

58. Villanova chryianthemoideij Gray, PL Wright ; a more pubescent 
form. 

59. Ckrysoptis villosa, Nutt, yar. approaching hispida, mollis^ drc, all 
probably forms of C, villosa, 

61. Actinella grandifiora^ Torr. k Gray in Bost. Jour. Nat Hist Soc, 5. 
" Scattered over the alpine ridges, growing singly or branched from a 
deep tap root, 6 to 9 inches high." A most splendid dwarf alpine plant, 
which, having caused seeds to germinate, I hope to introduce into the 
gardens. The heads, with their numerous rays fully expanded, are nearlj 
8 inches in diameter, and bright yellow. It was before known only bj 
the single specimen gathered by Fremont, in Dr. Torrey^s herbarium. 

62. Oaillairdia ariitata, Pursh. 

68. Senecio aureus, L., var. alpinus : caule scapiforroi 1-2-cephalo tri- 
pollicari bracteato ; foliis radicalibus coriaceis rotundatis seu obovato- 
oblongis fere aveniis integerrimis vel apice subtridentatis. This donb^ 
less was collected near the snow line. I believe it is an alpine and 
extremely reduced form of S. aureuSj var. borealis, and that S, subnudus, 
DC, may also be reduced to S, aureus. 

64, 66. Macrorhynchus troximoides, Torr. 6b Gray; broad-leaved and 
narrow leaved. 
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M. JVomnum glaueum^ NaU^ var. foliis laciniatis. 

67. Troximon panrijhirumj Nutt Probably a depauperate form of 
tkelaat 

68. Lygodetmiajuneea^ Don. 

69. Crepis runcinaUiy Torr. & Gray. 

71. HUradum Fmdlm^ Scholtz Bip. in BonpL 1861, p. 174. CVipit 
vMffWLt Gray, PL Fendl. 

72. Mieraeium trUte, Willd. . 

73. Mtdgedium puUkdlum^ Natt. 

74. ^Iro^entf alpina^ L. : the same as Fendler's, i. e. yar. OehoUtms, 

. 75. ThuUictrum a^pintim, L. Yeir rare as an American plant, found 
before only on the eastern borders of this continent, Anticosti, &c. 

76. Thalictrum tpartiflorumy Turcz.; Yide Gray, PI. Wright, adn. 
p. 8 : forma ovariis breviter stipitatis unacum pagina inferiori foliorum 
reaiDOso-atomiferis. Maximovicz, commenting in the Flora Amnrensia 
upon my identification of T, cUivatum^ Hook, (non DC.) with T, sparti' 
fiorum^ indicates a difference between the American and the Siberian 
plant in the length of the filaments and of the stipe. The latter is variable ; 
the former is subsexual ; both short and long filaments occur in Richard- 
son's specimens. I am able to compare t^e fruit of a Hudson's Bay 
specimen with that of one of Tilings, of the Fl. Ajanensis, and to pro- 
nounce them precisely alike. In the latter the leaves are resinous- 
atomiferous underneath, as they are in Dr. Parry's specimens, in which 
similar atoms thickly beset the carpels. The oval sepab appear to be 
white. T, Ftndleriy Engelm., from the mountain region farther south 
ia really much allied to this ; but that has dioecious instead of herm- 
aphrodite flowers, linear and conspicuously pointed instead of barely 
oblong anthers, the achenia oblique (instead of dimidiate) and sharp- 
edged, the ribs straighter and stronger. 

77. BanuneuluM affinu^ R. Br. 

78. Banuneulua Cymbalaria, Pursh. 

79. Hanunculus glaberrimus^ Hook. ; var. foliis omnibus integerrimis, 
radice magis fibrosa. Mr. Spalding's specimens from the interior of 
Oregon connect this with Hooker's species. 

80. BanuneuluB Eachicholtzii^ Hook, (an Schlecht f ) But perhaps 
an alpine form of No. 77. Some specimens under this number, with 
finely-cut leaves tend to confirm this suggestion. 

81. BanuncvduM amoenut^ Ledeb.f I have before seen no American 
Ranunculus like this. It accords well with an authentic specimeii of 
R, amcenui, but not so well with Ledebour's figure. This species has 
been joined by Ledebour himself to B, affinisy to which I should never 
think of referring our plant, with its large and very broiid, overlapping 
petals. The fruit was not collected. It grows *^ in the high alpine re- 
gion, in scattered patches near snow-banks : fi. June." 

82. Clematis Douglaniy Hook. 

83. Trollius laxuM^ Salisb., var. albiflorus. T, Americanus^ Hook. FL 
Bor.-Am. ^ In moist or marshy places below snow-banks, associated 
inth No. 91, June 21. Stem 6 to 12 inches high. Flowers white : 
these often frozen to a crisp recover perfectly in bright sunshine." The 

▲x. Joux. Sox.— fiBcoim Scbibs, Vol. XXXTn» No. 98.— Maboh, 190SL 
81 
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pore wbite asd broader sepafe, lower statoiv, and alpine alatioiki Abh 
goi^h this from the ordinary form of the Northern United Stataa. Bftjfi 
in Fl. Ajan., reduces all the proposed species of this nonp to three, vA 
many varieties, some of them too closely connecting T. paimhu widk 
the American species. 

64. Delphinium elatum^ L, a species which donhtleM indndes D. ni- 
Urmedium, palmatifidum^ flexuotum^ villatum^ and euneatmn, DC Abo, 
I suppose, in part />. exaltatum^ Hook. FL Bor.-Am^ being more fiks 
that species than the next is ; but it is not the plant of our Allei^aiiy 
region. Like roost of the present collection, the specimens are partiah 
lariy good and neatly prepared. '' It grows in large patches, on the 
moist borders of alpine brooks, near the limit of arboreecent growA. 
Stem 3 to 5 feet high, the flowers vivid blne-porple.'' 

85. Delphinium Kopulorum, Gray, PI. Wrieht This ia the same m 
one of Bourgeau^B collection firom the Saskatcnawan, distributed m D. 
ixaltatum. The spurs on the ^010^ petals appear to be conatant 

80. Aconilum natutum, Fisch. {A. Columtnanumj Nutt) ^Two v«y 
distinct varieties, one, 1^ to 8 feet high with gpreenish white flowii^ 
growing in shady places along the borders of streams; the other widi 
deep blue flowers, in more open places, not so tall, and inclined to twias 
about adjacent bushes."' 

87. Anemone multifida, DC, with both red and white flowers. 

88. Puleatilla Nuttalliana, Gray. 

89. AquiUgia caerulea, Torr. Most beaotiful specimens, from the dis» 
trict where Dr. James discovered this striking species. Limb of the 
petals apparently white, contrasting with the pnrple-blne sepab : wfon 
8 inches long. 

00. Aquilegia vulgariif L., var. A. breviHylOj Hook. In the high sl- 
pinc region. 

1 . Callha leptoeepaloy DC Borders of alpine brooks, with Na 84, Ac 

02. Thlaspi cochleari/orme, DC! Hook., T. Fendieri, Gray, PL 
WrighU Although the silicle it< less winged than in Dcles^rt^s fiffors, 
it \H likely that the plant of the Rocky Mountains is not distinct nom 
the Siberian ; but I have not yet seen the evidence to justify its combi- 
nation, as Dr. Hooker proposes, with T, montanum and T.jtrmeost u 
well as with T. aipestre, 

\)S. DraUi Jokannii, Host (Z>. nivalis, DC) Probably to be indn- 
dcd among the forms reduced to D, hirta in the FI. Ajanensia and else- 
where. In the high alpine region. 

04. Tnrritii patula^ Graham. 

OA. Eryeimum pumilum, Nutt; but the stigma is two-lobed or enla^ 
ginate. *• In the alpine region, low ; flowers light sulphur-yellow." Thii 
may really be identical with Gaudin*s E, pumilum^ of the Swiss Alpi, 
and it ha5 equally a slender style and erect siliqucs. But it appears to 
pAAR into our h\ as^^entm juM as E. pumilum does into E. Cheiretnikut, 
Not a «inulo s]H»oic» of this group of Erysimum is well defined. 

Oti. /)ni^i sttfptociirpa (sp, nov.) : radice g Holargis more bienni vel 
sub^^orvMuii n>sulHin aniplam caulesque floridos foliatos (spitham«oe) 
prt»ii»ronto ; tolii* intogorriniis setis simpltcibns et bifnrcatis villoso^ut- 
piiliM, radionlilnu spathulato-lanceolatis acntinsculis in petiolam margina- 
tum long«i atteuuatis, caulinis sessilibus; racemis sepe panicolatis; pet- 
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•lis mnraa caljce daplo loogioriboa ; silicnlis linearibas (vel imperfectis 
oblongo sea ovsto-lanceolatis) hUpidalo-ciliatis cnterum glabris, matnris 
ezimie spiraiiter tortis ; st^lo longo. — Fonna vero alpina bipollicaris, 
uUcalia (immataris) brer ioribas. ** On rocky cliffs bordering the npper 
Clemr Creek, extending into the high alpine region, ivhere the dwarf 
form was found in flower in Jalj, while the larger form lower down waa 
mostly with ripe frait** A most interesting species, allied to i>. aureOf 
and with similar bright yellow, mostly retnse or emarginate petals. Hie 
learee appear as if reinless, except the strong midrib, are all entire, and 
are beeet, and especially ciliate, with long and rigid, shaggy, spreading, 
■nrole or simfriy forkea hairs, far more bristly than in D, aurea^ and 
with DO fine stellular pubescence intermixed. Leasee of the radical 
dnatera f to l^* inches long ; the cauline ones half an inch or so in 
length, oblong or oblong-lanceolate, the upper ones on their upper face, 
like the upper part of the stem, sometimes becoming glabrous. Ra- 
eemea many-flowered. Style a little shorter than the ovary; stigma 
emarginate-capitate. Fructiferous pedicels 3 lines long, more or lesa 
spreading. Silicles when well developed from half to two thirds of an 
inch long, either minutely or strongly hispid^iliate, and twisted like an * 
anger, the turns 8 or 4 ; out many of them, especially the later ones, are 
shorter and with only one or two twists : the style 1^ to nearly 2 lines 
long. 

103. Draba aureo, Vahl, Hook. A form with smaller and narrower 
lessee than in Hooker's figure, and with simple elongated racemes. It 
accords very well with the plant cultivated several years ago under this 
name in Kew Gardens, and has a similar (at most biennial) root. Draba 
No. 6, of Boofgeau in Paliser's Expedition, is apparently the same ; 
while Burke gi^iered in the Rocky Mountains specimens agreeing with 
Hooker's figure. All have a short and fine pubescence, and minutely 
hosry, plane or slightly twisted silicles, the style from a line to a line 
and a naif in length. But, as in other Cruciferous plants, no great reli« 
ance ean be plac^ on the length of the style. In New Mexican sped* 
mensi Tar. ityhna (Z). aurea^ FL FendL, No. 43, p. 10, and in coll. Bige* 
low, Pacific B. R. Rep. iv, p. 66, — ^both ramose forms), the style is quite 
aa long aa in 2>. streptoearpa, I have seen no Greenland specimens. 

Draba alpina^ L. ; a form apparently of this species, witn one or two 
lesToa on the scape, and a rather conspicuous style, was gathered en the 
summit of the snowy range. 

07. Draba ne mo rom^ L. 

08. Arabi$ Atrtvlo, Scop. 

00. Ckardamine cordi/olw. Gray, PL FendL 

100. Sitymbrium eaneteent, Nutt 

101. Pkytaria didymocarpa^ Qfnj ( Vetiearia didymoearpa, Hoek.) ; 
nur. t racemis finctiferis elongatis ; siliculis roinoribus corrugatis roinne 
inflatia. ^ Dry gravelly bluffs of upper Clear Creek, growing in bnnchea 
a foot in diameter : the vegetation more luxuriant tluin P, aidftnoearpm 
of tbe plains, of which it is probably only a mountain variety/' If so, it 
ia a remarkable one. There is an unpublidied species, P.Newberryi^Mlad 
to P. Otymi^ collected by Dr. Newberry in the interior of New Meiii^* 

102. Eryiimum atperum^ DC^ the form with orange-colored tUiw%n^ 
K Arhanrnmam^ Nutt, collected on the plams. 
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Art. XXVI. — Investigations respecting the Phenomena of Mekork 
liings, as affected by the Earth ; hj Alexander C. Twikinq. 

The object of the proposed investigations is a practical one. 
It is, principally, to lead the way towards determining certain 
questions relating to the phenomena of periodic meteors — espe- 
cially the meteors of August 9th-llth ; only, however, by the 
simplest methods consistent with an essential accuracy, and m the 
hope that these phenomena may thereby be made to an increased 
extent the objects of intelligent observation at the times of th^ 
annual appearance. Of the questions referred to one relates to 
the effect of position on the Earth's surface upon the apparent 
'* radiant'' as observed from that position, — and another relates 
to the changes of radiant in latitude and longitude, from day to 
day, during the earth's passage through the body of the ring. If 
the changes mapped from my own observations upon the chart 
published in the last November No. of this Journal are admitted 
and shall be confirmed by fartlier observation as a fact constantly 
occurring, it will become an interesting enquiry, to what cause 
those changes can be or cannot be referred, — whether to pertur- 
bations occasioned by the Earth directly, or whether they are to 
be explained by an existing and permanent constitution of the 
ring ueducible by analysis, as a cosmical effect, from the plan^ 
ary influences. This latter enquiry however, although I thus 
state it in full, covers it will be seen, a vastly greater area than 
all which lies within the present purpose and discussion. A me- 
teoric ring is, of course, the subject of influence from all the 
planets, through their entire revolutions. But these nninte^ni^ 
ting influences of the general system are clearlv distinguishable 
from the special and immediate effects and results of the Earth's 
conjunction with and penetration of the ring. Onl^ the latter 
will be treated of in the following theory, — which is intended, 
however, to embrace them in one simple and elementary view 
and discussion. 

Let S be the sun, E the earth, Eee the orbital space or track 
of the earth in its annual revolution, and ccc the corresponding 
breadth of a meteoric ring intersected by it Although our 
results are independent of any particular hypothesis respecting 
the primary constitution of the ring, yet, for convenience, the me- 
teoric orbits are supposed primarily all parallel, one to another, 
in the parts at and near the nodes on the ecliptic ccc; a sup- 
position which includes, as a consequence, the mutual intersec- 
tions of those orbits in or near a line passing through Sand nor- 
mal to the mean line of nodes SnL Let Ef, Ei' be tangent to 
the exterior and interior bounding circles of E ee, and let m, r, 
be meteors which if undisturbed by the earth, would find their 
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M at n, n', and wodd there meet the earth's cniole E at the tan- 
1 points. Let m<^ rt be tongeats at m and r to the orbits of 
e meteors : thea E f i_ 

E C will be interaect- 
n t and f by . either 
e tansents or by oth- 
which approziitiate 
them with extreme ^ 
Boess ; for, because 
he flinall leDgUi <k 
arcs En, En' and m 
i', compared with the 
osvector ESormS 
rS, the son's action 
D the meteors and np- 
he earth may be con- 
red tiie same, both 
mount and direction, 
'ill more fully appear 
imbseqaent paragraph, and by disonanng separately the in- 
tliUes mtroduced by that supposition. Also, on account of 
near proportionality of those tangents to their arcs, as well as 
r near approach to the same in magnitude, if Ei represents 
earth's yelocit^ in that tangent, m ( will equally represent 
velocity of m m the latter tangent Both the earth and the 
sor would tfaerefbre meet in i if undiBtarbed; and, inasmuch 
le two are of^ted alike by the sun's attraction they will, in 
meet in n, fulfilling accordingly the condition which alone 
quired to constituts m t m'C true tangents. In other words 
le earth and a meteor considered as mere points in their re- 
tire orbits will in fact meet, then, under the supposition that 
lolar inSuencea upon both have been the same in amount' 
direction, the same points would have met by their motion 
brraly continued — that is to say the respective tangents meetL 
same concurrence may be shown in respect of EV and r f : 
sat the planes Emt and Erf may be taken as parallel and 
sntinuing parallel to their first positions, although moving 
I the points E, m, t, or E, r, f, as those are moved by the 
B attraction. Under snch a representation of the two ve- 
ies, E m represents also, both in amount and direction, the 
city of m lelatively to E, — also r is moving with the same 
dve velocity in the parallel E r. It is also desirable to nc^ 
that if m' is a meteor intercepted by the relative line Em, 
if tn'g, parallel to mf, intenects Et in 9 the meteor m' and 
line vi'q bear the same relations to the orbits of E and m' 
to the plane E tm which E and m and the tangent El will 
' to the same when £ shall have advanced a diataaoe eqnal to 
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jt Therefore the node ^ will be in the eameoibital ctrdeSfti 
with the node n ; and the eame is true of every meteor interapir 
ed by the line Em in any part of it In like manner if riaa 
meteor intercepted by the line E r' in the plane E f r its node 
will be in the tame orbital circle En'e widi «'. Moreorer, wben 
E shall have advanced and intercepted m in n, a meteor whiA 
shall have taken the exact place occupied by m as first anppond 
and which, at the same time, should be aflEboted with the sum 
motion jparallel iotS which the sun has imparted to E and to » 
in the time of their passing to their common node^ would be 
moving relatively to the earth in its present and ao^nired motioa 
truly in the line Em. By so much therefore as the line E m would 
be varied in position by compounding with it twice the sabfeenee 
<n setoff in parallelism with ^S, by only the same do we varf 
the relative directions of the two meteors one of which is at m 
and the other at the same instant at n. If now E m is tiJcen an 
arc of three days description, or in round numbers five miUiou 
of miles, and £ m — in tne instance of the August periodio mete- 
ors at least — about seven millions (and in the instance of the 
November periodic meteors unquestionably still greater,) we 
have the double subtense tn but little more than one quarter <d 
a million ; which, applied to E m^ is but j^fth part and gives bat 
2^ of variation from the parallels. But m is now at an extreme 
of distance, beine four millions of miles when nearest At this 
dutance the eartlrs disturbing force being but one millionth part 
of gravity at the surfieu^e we arrive at the condnsion thai the isi- 
tial relative velocities of all meteors originally parallel and equal 
in their absolute motions may be safely treated as parallel within 
the limits of this class of disturbances on every siae of the earth 
and under the conditions supposed in this article. (A) 

Moreover the errors involved in the supposition above alluded 
to are but trifling, as will readily appear oy a brief consideration 
of them separately. Beferrinff anew to figure 1, if ihe 8un% 
action were, as al>ove supposed, accurately the same in amount 
and direction upon both tne meteor m and the earth, those bodies 
would remain accurately in the tangents E^ m< respectively and 
in the moving plane. In fact however the action is a little ob> 
lique. This circumstance, it will appear, does not in the least 
vary the fact that the bodies will meet in the line <S at one and 
the same instant, although not necessarily in one and the same 
point of meeting as before. For, considering the distances £S 
and m S equal, and of oonseauence the solar attractions equal—' 
and perpendiculars dropped irom E and m upon the line < S we 
have the velocities of the bodies, when resolved in a direction 
normal to <S, proportional to those perpendiculara ; becrase 
they will meet in < b and their uniform velod^ is unaffected bj 
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tanm parallel to <S. Bat the same perpendienkra, tluongfaool 
their changes of magnitude, represent the foroea of obliqnitr 
reapectiTely, and therefore the velodtiea, howerer acceleratedi 
ooniinae in a uniform ratio to one another and to the diatancea 
remaining to be deaeribed. Therefore both meet the line i S al 
the same instant : and since thej have been subject only to 
e^ual and parallel forces in the direction i S, they will not be 
disturbed as to relatire motion except by a fraction of the nor- 
mal force above considered, and that fraction ordinarily a amall 
one. For, in fact, if the arc £ n is five millions of miles as abore 
considered, the fraction ^Vth will express nearly the amount of 
solar force exerted obliquely upon E,— competent therefore to 
impart a velocity of but y^th the subtense < S in the same time 
and |th only of that available as a disturbuice of the relative 
velocity in direction — being, in relation to the August meteors, 
only TiVvth part of that relative velocity. This evidently is 
insensible in relation to disturbances of the earth which depend 
upon the direction of relative motion. 

Passing to the error introduced by the su]}position that the 
solar forces upon E and m are equal — and which arises hj neg^ 
lecting the difference of radius vector m S from E S— it is not 
necessary to assume imaginary or improbable amounta for that 
difference. For an arc nm of four millions and a half of miles 
the angle of the chord and radius vector for the August meteors, 
it would appear from the computations of Prof H. A. Newton, 
may be taken at about 76^ ; and if even only 70° were sup 
posed, we obtain but -f^iSa as the fhu^tion of solar force acting m 
excess or in defect of the whole. The corresponding difference 
or fraction, in the instance of the November periodic meteors is 
evidently still less than the last named, and, in &ct, scarcely 
worthy of estimation. And — besides that it is compensated, as 
respects any permanent displacement^ during the recession of 
the meteors — this inequality becomes of the less signifiNamce, that 
its effect lies in < S or parallel to it, and therefore is presented 
in the plane E ^m and laterally to the line of force in which the , 
earth acts. For this reason the perturbations of the earth are 
scarcely modified by the effects in question, — ^but only this re^ 
suit takesplace, that the meteor which meets E at the tangent 
point of E ^ and in n, is not m^ as it would be conformably to the 
idea of a perfect parallelism of solar influence, but it is a meteor 
corresponding to m in distance and place, except that it lies 
somewhat forward or somewhat back of the moving or relative 
plane T^irr^ but reaching E with the same effects of perturi)ation 
m both cases. 

We therefore reaffirm the foregoing conclusion, that, for the 
simple purpose of ascertaining the species and amount of those 
effibeti upon the constituent meteors of a ring which are due im» 
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mediatelj to tbe earth's conjanction with the lina, ire Toaji 
T«stigate the orbital effects upon all meteors witEin a oylind 
extending to the utmost appreciable extent of immediate <v ft 
traordinar; terrestrial influence considering the relative motioi 
eqnal and parallel to an axis — as it -mnj be termed — of the ^Ui 
der passing through the earth's centre. (B) 

Ijet then the cylinder of influence, bo to call it, be r e p rea eafa 
in figure 2 hy its bound* 
ing cnrrea and surfaces •■ 

upon the ecliptic, as ou 
opv-aDdupona plane of 
the meteonc ring, asov 
p'p u, and the contained 
lines 0, uu, pp, vv, 
which also represent the 
parallel relative lines of 
approach of the meteors 
o,u,p and v to the earth, 
or the asymptotes of their 
orbits. The axis is E a. 
The plane Em; is the ' 
flame OS designated by the 
same letters in figure 1, 
and oospq^ is asection 
by that plane, and uufvE 
is a section perpendicular 
to it. The lines mm, rr 
represent the asymptotes 
oi two orbits touching a 
circle or section of any 
definite extent from the 
earth's centre E, in the 
plane Emt.- 

Now the meteors m 
and r will be mode to 
describe around the earth 
similar orbits whose a- 
symplotes, pairing with 
m m and rr respectively, 
will be mm' rr' some- 
where crossing (if suffi- 
ciently disturbed )beyond 
the earth, or else made 
to incline towards one 
another — as o&Kadpp" which represent asymptotes pairing wit 
oo and ;)p respectively, and belonging to the orbits of o andi 
Nowif tneMCtioamEr and the asymptotes mm, rr, were i 
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the plane ur^ nonnal to the first, or in any plane of intermediate 
position, their orbits would be nnchanged except as to the plane 
of their description ; and the same is true in a like comparison 
of all orbits ot meteors at one and the same distance from and 
around the axis E 5, whatever the plane passing through E 5 in 
which their orbits are described, if the earth is considered a 
sphere, aud if mEr represents the extreme circle or elevation 
at which, under given conditions of observation, the phenomena 
of meteoric flights are visible, it is an obvious conclusion that 
aU perturbations occasioned bu the earth, and consequently all the 
chariges in radiant positions ooserved, from the earth, obey a regimen 
in relation to the axis E5 alike and equally on every side; and^ 
relatively to that axis, take effect directly away from it, and in the 
plane common to it and to the meteor's orbiL It should also be ob- 
served, in passing, that the same proposition holds true even in 
respect to the aberrations occasioned or that may be supposed to 
be occasioned by the atmosphere itself, so far as those are normal 
and not the effect of irregular forms of meteors or accumula- 
tions of air. For the axis E s, whether occupied or not by any 
meteoric flight E s, does always obtain — and always in exact 
symmetry with the atmosphere on every side in any normal con- 
dition of the latter. 

We now pause briefly to consider whether the above perturba- 
tions and consequent diversities of radiant positions in the celes- 
tial sphere are considerable enough, in the instance of the 
August meteors, to be detected by comparative observations. 

In m E r taken as a true circle one nundred miles above or 
outside of the earth's surface, and therefore 8112 miles in diam- 
eter, let m and r be meteors, and the orbit of one, as m, be rep- 
resented by its asymptotes mm, mm', the initial and terminal 
points of which are at an equal distance from E, and that dis- 
tance at an extreme — say seven millions of miles. Lett; be the 
velocity of the meteors supposed uniform at that distance, — that 
is, 26*6 miles per second, as determined from the observations of 
Mr. Marsh, Mr. Herrick, and myself, by Prof. H. A. Newton, — 
and let p be the perpendicular distance from E to m m. Then 

^ is the area described by the meteor's radius vector in a unit 

or second of time. Also the area described in the same unit by 
a body revolving, at the distance p, in a circle may be called 
ax//i, the value of a being 154*52. Then the latus rectum of 
the orbit (hyperbolic in form) will be expressed by the formula 

L =zt—.^ Let % be the distance of the apsis from E, and the 

velocity at the apsis will be {v* +/ -) J, in which/ has the value 

▲x. JouB. Sol— Bbooitd SnoM, Vou XXXUI, No. 08.~Maboh, IMS. 
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191,008, and z becomes known by tbe equation »*+^ « =-jf*or 

z = 8923. And if x and y are the transyerae and tiie ooDJa* 
gate axes respectively they are measured by the formautt 

X = f-^, y=2(f^^)i :— therefore x is 270, and y 8112. Con- 

sequently the angle of the asymptotes is 8° 49', which is also the 
angular deviation of m and r compared together in their lines 
of motion taken at their apsides. 

It appears therefore that the variations of radiant position^ for 
the meteors of August 9/A-lltf* cannot exceed 8® 49', and may, in 
the comparison of extremes^ approach to t/iat amounL It is obvi- 
ous that the axis itself chan^ place continually in a circle of 
latitude in consequence of tne terrestrial rotation, — so that to 
the view of a single observer the hour of day is productive of 
a change of the raidiant's position, although observation may not 
ordinarily be close enough to detect it 

If we enquire into the general effect upon the mass of meteors 

at great distances from the earth, we have simply to observe that 

4gS 
in the formula x = , ^ , inasmuch as L varies as the squares of 

the areas simultaneously described, and therefore as p' or ^*, and 

is also equal to ^, the latter varies as y', — ^that is to say x is con- 

stant But y is equal to p. Consequently the small angular deflec- 
tion of asymptotes will var^ in the inverse ratio of p. If half the 
above distance, or 4056 miles, is taken unitv, and D is any other 
distance in any axial plane, the average effect upon all meteors 

in that plane and to that extent will be, in minutes, 229' 'jr--r ] 

so that for half a million of miles extending on either side of the 

earth the average deflection would be 9'. But for the entire cir- 

2 
cle the same would be approximately 229' ^r, or for the entire 

cylinder of one million of miles diameter, the average perma- 
nent deflection would be 8f ', which is the average estimated in 
all directions taken in the aggregate. But if estimated in a sin- 
gle direction only the same average would sink to only 2f. 
These quantities are meant to give some idea of the effect upon 
large masses or assemblages of meteors; which, however, after 
all, form only small fractions of the entire ring. 

It will be observed that those orbits which are nearest to the 
earth will cross one another ; and that others still will cross at 
distances varying all the way from one-fourth of the distance of 
the moon to many millions of miles. And, since the deflection 
of tangents or asymptotes diminishes almost exactly as tJ^e per- 
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pendicular p increases, the places of crossing will lie more and 
more distant behind the earth in the ratio of the square of that 
perpendicular. But the numbers crossing, if the meteors are 
distributed equably in the ring, increase in the same ratio, or as 
the square of />,— consequently the numbers vary as the distan- 
ces through which the crossing takes place. By this it appears 
that the earth, at each conjunction with the ring, leaves behind 
itself, to a certain extent, a kind of wake^ or line of equable conden" 
sation — as it may be called — which would shortly disappear, and 
only reappear wnen the same meteors shall again have just passed 
their nodes ; but which, for aught that appears to the contrary, 
may by successive conjunctions occurring in different parts, dur- 
ing say 6000 years, come to occupy a permanent position forward 
of the nodes, and to possess a uniform constitution. (C) 

The foregoing discussion of relative motions and effects gives 
a key to the al^olute and resulting perturbations, so &r as the 
latter are primary and immediate, and exhibits the principles 
upon whicn formulae may be constructed which shall measure the 
effects upon inclination, velocity, motion of nodes, and magnitude 
and form of orbits. For if in the plane £ <m the orbits of two 
meteors o and p are represented by tneir asymptotes ooo'* and ppp" 
equally distant from £, and if p"p is produced back in pp\ and 
o"o in oo' and if oi' and pi are the hues of common section of 
'Etm with planes parallel to the ecliptic, then from similarity of 
the triangles "Etm^o i'o and p ip it appears that if o i', o i' repre- 
sent the real motion of the earth and of the meteors respectively 
will represent their relative motion ; and in like manner pi. 
p i and />/>, may represent the same in p ip. Now the terminal 
relative motion in o" and />" is the same in amount as the initial 
motion in o and p, and is represented hjoo' equal to oo and pp* 
equal to pp. And, inasmuch as the asymptotes of the meteors 
and p intersect in their relative position the lines i'o, ip respec- 
tively, the lines of real motion must intersect in i' and i. Join 
i'o' and ip' and they will represent the real motions possessed 
by the meteors o and p after they have receded into the ring and 
are no longer subject to a sensible disturbance. Also ooo' and 
ppp" are, with aue reductions in a plane truly normal to the 
ring, the changes of inclination. Let the arc of ooo' and of its 
equal ppp' be called A. Now, as the sides of the similar 
triangles and the angles are known from observed data, if 
we represent the angle Es^ by B we obtain p'ip, and o'i'o=i 

Acos.B r~and Acos. B-:7-7 respectively, — and if the initial ve* 
»;/ to f ji g^ 

locity is called unity, the resulting velocities will be l=b — tan. 
A sin. B very nearly — the positive sign applying topp and the 
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negative to o o. For the August ring we maj take < t = 1, and 
E 5 = 1-6 and B = 46'', and A is found in (C) 229', consequendj 
the change of inclination in opposite directions for o and p will 
be over 4®, and the changes of velocity ld='0755. These nn- 
xneral determinations, it wdl be understood, applj simply to or- 
bits whose asymptotes pass 4066 miles from the centre ; for the 
more distant orbits they woidd apply in the inverse ratio of 
the corresponding distance. 

The foregoing effects take place in E « t. Attending next to 
those in the normal plane u v, in which plane we will now sop- 
pose mm and rr to lie, and at the same distance or circle mEr 
as before, we may assume that the deviations of relative motion 
take place in lines perpendicular to E^^ at the points mandr. 
This class of deviations therefore leaves velodtv unaffected, and 
takes effect nearly in the plane of the meteors solar orbits. It 
simply changes the line of apsides and angle of the tanjent 
with the radius vector; and, diverging outwani from s, it anects 
the perihelion distance in opposite senses — enlarging the same 
for m m and the orbits upon the same side of £ 5 with it and di- 
minishing those on the same side with r r. The expression for 

this angular effect in the meteoric plane is simply db A — or, at 

an extreme for the same conditions as above, =b6^6'; and for 
other distances inversely as the distance. (D) 

Two separate effects therefore in the separate planes oontribute 
to modify the meteoric orbits and at the same time to shift the 
radiant positions. For, referring anew to figure 2, we find in 
^8t that a meteor, as mm, on the side preceding^ undergoes both 
a depression of tangents towards the ecliptic and a contraction 
of orbit; while in wv the meteors of the aide foUoivinff — as vv— 
are contracted as to perihelia, and advanced in longitude as to 
their tangents. On the opposite parts or sides effects precisely 
opposite are realized. In planes having an intermediate position 
between 'Est and ii v the two classes of effects in different de- 
grees accumulate upon one another or abate one another accord- 
ing to the quadrant s situation and their position in the quadrant 

ileferring now to the effects in the plane u v and observing the 
angles of radius vector with the tangents to become 84°, in the 
case of mm, and 72*^ in the case of rr^ and with the velocity 16*8 
miles per second, while that of the earth is 1889, we obtain for 
the perihelion distances 0*63 and 0*62. By this it appears that 
the perihelion is shifted, at the extremes of distance, more than 
ten millions of miles. It will be recollected that those meteors 
which have the less perihelion distance are also those whose ra- 
diant at the earth would have the greater longitude. The line 
of apsides also experiences a change between the extremes of 21° 
and 39° south of the ecliptio. 
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Turning now to the effects in the plane E 5 ^ we find the ele- 
ments in part for the meteors above designated as m m on the 
mde preceding, and rr on the side following; viz. 

Transverse axes, 1*51 and 1*84 

Perihelion distances, 0*47 and 0*72 

This perturbation therefore expands the ring to an extreme 
breadth at the ascending nodes of aboat twenty-four millions of 
miles, and — admitting the sufficient exactness of our data — 
throws it closely up to the orbit of Venus. It will be remem- 
bered that the meteors which have the extreme perihelion dis- 
tance have also the higher latitude and elevation tor the radiant 
at the earth. (E) 

Our discussion includes also the motions of nodes. Sefer- 
ring to figure 1 it will be observed that while the meteors m and 
m' or r and r' are in the same line of flight m E, yet their nodes 
upon the ecliptic are separate, one from the other, and are dis- 
tant by the line q U But m' reaches q in the same time with E 
and m reaches i likewise simultaneously with E. Therefore the 
nodes of m' and m are separated by the distance moved by the 
earth in the interval between the arrival of m! at its apis ana the 
arrival of m at the same. Transferring our attention to figure 
2 and supposing the initial places of m and r in their orbits to 
be equidistant from their apses with the corresponding terminal 
places m! r', after the meteors have receded into the ring away 
m>m the earth's immediate influence, it is obvious that the me- 
teors in their orbits have reached m' and r' earlier than they 
would bv their uniform motion through mm, rr, and (at the 
centre of their hyperbolas experiencing an instantaneous inflec- 
tion) by the same motion continued to m' and r*. By whatever 
space the earth would have advanced in that interval, by just 
that space will the nodes have retrograded on the planes parallel 
to the ecliptic passing through their orbital centers above referred 
to.* It is noticeable that this retrogradation takes effect alike and 
equally on everv side of the earth and to an amount depending 
only upon the (distance from E. The position of the orbital cen- 
tres, above and below the ecliptic, ana in the quadrants t'E^, 
ti E j', &c. modify this effect when referred to the ecliptic Thus 
if o £p is a line normal to the relative lines />/>, 0, &c. p will 
at the orbital centre, lie above the ecliptic, and beneath it. 
Therefore in the plane Es t the nodes are thrown forward by the 
small distances n j, n' q' which are nearly equal. Moreover this 
distance is the same, very nearly, for r r as for p p, and for m m 
as for 0, because the small angles np q, n' 0^ have a magni- 
tude inversely as the distance of their angular points from E, — 
see (C)— and consequently inversely as the distances of the same 

* The mall reduction to the ecliptic maj btt ue^VwA^d. 
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from the ecliptic. But in the plane u v, such is the direction of 
the deflections or effects in the line uEv that^ even if the radiil 
distances were not in or near the ecliptic, neither a retrocession 
nor an advance can be consequent upon them. 

Resuming the expressions and (j^uantities from (C) ; viz. x and 
y the transverse and conjugate diameters and v the miles trav* 
ersed in a second, putting also b for the assumed initial distance 

upon the asymptote from the centre, so that 2 - shall measure the 

time from the initial to the terminal places by the uniform and 
undisturbed initial motion, the nodal motion which applies iudi- 
yidually to all the meteors of the cylinder will be expressed by 

stant, e is the earth's velocity, and I. is the symbol for the Napie^ 
ien logarithm ; and which, when differentiated with reference to 
the spaces, gives 

for the average of nodal effect upon the entire cylinder to the dis- 
tance of . on every side. The same is equivalent to a retrograda- 

tion of m, m, r, r (which are next the earth) to the distance of 1370 

miles; while the advance nq in the plane Esr is only 264 miles 

on the ecliptic preceding and 223 on the 8\de following. Yet the 

advance is nearly constant, while the recession diminishes with the 

distance, and down to a very moderate average for the entire mass. 

If a factor is required for reducing the above uniform mean amouat 

(239) to the average effect upon the whole cylinder whose radius 

of section is y, it may be obtained nearly by integrating the dif- 

1 

ferential expression — (1 +c* . 1 - cos. * D) d cos. D ; in which a is 

a constant derived from the inclination of the relative line and 
the amount of tangential perturbation, reduced to the plane of the 
ring, c is the natural tangent of that inclination, and D is the arc 
of the meteors' relative position in the normal cylindric section 
taken from the line of section of the latter with the ecliptic, so that 
this effect upon the nodal position, averaged for such a cylinder, 
will be comprehended witn sufficient closeness in the expression 

l-^(l+c*)*; also, -2 (1 + c*)* sin. «D gives the same for any indi- 

c c 

dividual meteor. The factor therefore is the fraction ^, neglect- 
ing a small term with a double sign which eliminates itself from 
the average by appearing in opposite senses on opposite sides of 
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the ecliptic. For the August meteors we thus perceive this aver* 
age effect to be 120 miles advance, while the maximum in the 
relative plane is about 6S0 miles, and the corresponding retro- 
gradation as above stated. 

From these computations, as they now appear, the copclusion 
most pertinent to our object is that the nodes of the ring, so Tar 
as affected at all, are up to a certain limit retrogradient, and 
afterward advance, but only to an exceedingly minute angular 
amount in either case. 

It farther deserves mention that there is due to the same accel- 
eration on which the first of the above formulas depends a mo- 
tion in the radius vector itself, — the expression for which might 
readily be formed from the elements or quantities above employ- 
ed, b^use it is one to which, within the limits of the problem, 
that retrograde nodal motion bears the same ratio that the tan- 
gential distance described bv the earth in the time bears to the 
difference of the distances described parallel to the line of nodes 
S< in the same time. (F) 

The only question remaining of which it is proposed to treat, 
respects the cumulative effect, from year to year, which may be 
supposed to take place from disturbance by the earth, — confin- 
ing attention, as was particularized at the outset^ to the imme- 
diate actions, and declining for the present the larger question, 
but professing to attempt investigation relatively alone to tend" 
encies which will take effect if no superimposed influences of 
planets or of the ring itself shall merge or counteract them. 

If thus left free and undisturbed, the meteors would return to 
their nodes with the orbital conditions last impressed upon them 
by the earth. If then the meteoric orbits and the earth's were 
commensurable, the same conditions would be imparted at cer- 
tain definite intervals to different groups or cylinders, as they 
have been termed above, — after which the concurrence with or 
penetration of the ring would be repeated in presence of the 
same bodies as at first, and the effects would be duplicated in a 
second cycle through the rin^ — then in a third, and so on. But 
the earth's disturbance would of itself prevent entire uniformity 
of orbital elements among the meteors. Even were it other- 
wise it could only be by the most improbable fortuity that the 
successive cycles, at least after several repetitions tlirough the 
ring, could fail to present themselves successively a little in ad- 
vance of or a little behind the individual penetrations of cycles 
which had preceded. In this manner, for a time, there would 
be an accumulation of effects through many cycles, continued 
until the individual penetrations instead of standing in the rela- 
tion of being left more and more behind by the succeeding cycles 
should come more nearly into the condition of a successive ap- 
proach by the same from an opposite direction. TSndLSt \ki<^ xiv 
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cessarilj resulting changes of presentation on one side of tin 
earth and on the other, the effects which had accumulated fort 
time upon certain meteors would afterwards experience a grad- 
ual and successive compensation. In the absence therefore of 
superinduced disturbances it would appear that the ultimate con- 
stitution of the ring must be one in which accumulation and 
compensation will be going on equably and simultaneously, im- 
posing a limit and maximum to the K>rmer. NevertheleaB, up 
to such a limit, the accumulations do prevail. For in figure 1, 
let pp after having experienced, during a recession of cydes, an 
accumulation of effects on the side fouowing^ present itself^ as it 
gradually must, farther and &rther, within the spaces preceding^ 
until it shall have come to the position o o where the supposed 
effects shall have received their compensation, — or vice vena, 
from top p, if the cycles advance. The meteor is now in 
what may be considered its normal or neutral condition in re- 
spect to this class of effects; but between the two normal states 
tt pp and ooj the accumulation with all its results will have 
subsisted in different degrees. In like manner an accumula- 
tion of opposite effects and results may then commence its pro- 
gress ana find a subsec[uent limit and compensation. It would 
be futile to pursue this view beyond a mere rudimental form 
so long as we cannot be certain that perturbations by other 
planets, and even by the ring itself, if it has mass enough, may 
not throw the meteors into quite other compensating positions 
than by the progress and succession traced above. Still, how- 
ever promiscuous those positions, ordinary laws ensure con- 
stant although irregular surges of accumulated effects in vari- 
ous kinds, and opposite senses. The arbitranr supposition made 
in the outset, of orbits crossing in lines of mutual nodes or 
intersections normal to the ecliptic, however convenient in the 
first instance, is obviously not a necessary condition to the re- 
ception and accumulation of either class of effects which have 
entered into this discussion. It imposes no restriction upon 
our deductions. The one supposed hne of mutual intersections 
would become progressively disposed into innumerable lines 
throughout the quadrants, m the manner explained above. If 
by original constitution the ring is supposed to embody with- 
in certain limits every variety and degree of orbital elements 
it is only what our preceding discussion has shown that the 
earth must itself proauce. (G) 

Our enquiry therefore — although by the very terms of its 
enunciation a partial one compared with the grand problem of 
the necessary ultimate constitution of the August meteoric ring- 
becomes the occasion of certain conclusions more or less definite, 
which it only remains to enumerate : — 
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lal. The position of the nodes cannot be shifted by the earth's 
ction more than a degree or two in half a million of yoars. 
iVithout attempting nice determinations, in the absence or data 
ntirely explicit, it is siifiBicient to observe that the few expres- 
ions above formed in (F) show such a balance of opposite enects 
IS must leave the meteors which pass at three to five millions of 
niles on every side of the earth neutral in respect to advance or 
etrogradation, — so that a cylinder of many millions of miles 
liameter and length of axis, although retrograding in the parts 
rithin a certain limit as just mentioned and advancing in the 
»art3 beyond it, would as a mass remain not appreciably dis- 
urbed in either respect 

2d. An effect of another kind would however become appre- 
iable in a separation into more or less advanced assemblages of 
rbits witif constituent meteors retaining in various degrees a 
ommon amount or direction of disturbance. Thus a belt of or- 
bits in planes parallel and contiguous to E^ < will retrograde less 
ban such as group themselves in planes parallel and near to the 
lormal plane u v (see figure 2.) The latter will be occupied by 
leteors departing most from the mean longitude of the tangents 
nd consequent radiant positions, while the former will exhibit 
he greatest variations of tangents, and of corresponding radiant 
ositions in their inclinations to the ecliptic. Our results there- 
3re do embrace a change of positions from day to dny in deter- 
minate directions, oftlte kind shown upon the writer's fragment- 
ry chart at p. 446 of the last November No. of this Journal, — 
ot because of any direct action at or during the particular pen- 
tration in progress at the time, but because both the elevations 
nd longitudes of that radiant are considerably and more or less 
%mulaiively a£fected, and also the meteors similarly afiTected are 
ongr^ted in classes into the more expanded or the less ex- 
anded orbits. The farther explanation, however, if not merg- 
ig Itself in a question of the particular primal constitution of 
iie ring, properly belongs to the subject (not embraced in the 
receding investigations) of the different nodal positions assumed 
1 the lapse of ages by these two classes of orbits under the gen- 
ral planetary influences. 

8d. There is an appreciable change of radiant positions rela- 
ve to locality upon the earth's surface and to the hour of day, 
rhose maximum is about 3}^ between the extremes, and to which 
le extremes approach. 

4th. The terrestrial disturbance is sufficient to afifect the me- 
5ors' perihelion distances by many millions of miles and to ex- 
and the ring to a corresponding breadth at the ascending nodes ; 
Iso to collect together in orbits of similar elements those mete- 
rs which are similarly affected in respect of radiant positions. 

▲m. Joub. Sol— Sbcond Series, Vol. XXXIII, No. 9S.— MiiBOH, 1S03. 
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It onght not to be overlooked, in passing, that mnltitodes of tlw 
meteors appear to be thrown within the inflaence of the plan* 
et Venus oy even a single conj unction of the earth with the 
ring. Under the effect of accumulation therefore, it is almost 
an unavoidable conclusion from the computations in (E) that 
the confines of the same ring which is intersected by the earth 
cross also the orbit of Venus, if not bodily, at least in the in- 
stance of multitudes of stragglers thrown tens of millions of 
miles away from their normatperihelion distanoes. 

6th. The terrestrial disturbances do not appear sufficient to 
draw off meteors into permanently erratic orbits; so that, un- 
less in exceptional instances, meteors are probablv not lost to 
the ringother than those which the atmosphere absorbs or ar 
rests. But if meteors can be arrested partially, and witboat 
being dissipated, in an excessively tenuioue upper medium it 
becomes a plausible conjecture that the ordinary and nnoon- 
formable meteoric wanderers may be such as have missed a re- 
turn to the ring under the effect of atmospheric retardation. 

If it be allowable to diversify topics which belong to the 
sphere of a ri^id rationality by speculative &ncie8, or to at- 
tempt any addition to the interest which invests the bare ex- 
istence of such a member of the cosmical system as a meteoric 
ringj I may add to the foregoine two other conjectural consid- 
erations or suggestions. It msLjoe held as an interesting pos- 
sibility — if no more — and as one which doubtless enhances the 
desirableness of fixing the exact elements of meteoric rings, that 
comets — whose vastly extended atmospheres or heads around 
the nucleus, although greatly attenuated, may be competent to 
arrest meteors completely — may be found, in rare instances, to 
have been disturbed by impact with a meteoric ring whose 
mere attractive influence it would not be possible to detect 
Again, a far more interesting idea would be realized if analy- 
sis can but evince a necessary ultimate constitution existing in 
meteoric rings, and impressed upon them by the other mem- 
bers of the solar system in concurrence with their own mass: 
and of which the visible phenomena, as evidenced and definea 
by a comparison of numerous, long continued and varied ohaet* 
vations, must have required not less than a certain definite cuma- 
lation of myriads of centuries for their production. Thus it is 
our fancy, and in a measure our hope, that the astronomer and 
analyst may discover in meteoric rines a kind of celestial monu- 
ment whose hieroglyphics, deciphered and interpreted, shall date 
back the age of our solar system to at least a minimum period 
of duration in its present features and configuration. 
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Ths notices of the progress of Physical Geography which 
were cominenced in this Journal in 1868, having been for a few 
months interrupted, it appears necessary in resuming them to 
i^fer briefly to certain expeditions of which our readers through 
>ther channels may have been already informed, but the effort 
mil be made to report the latest information which has reached 
IS from trustworthy sources. 

Those who are interested in the maintenance of these Notices 
ire respectfully requested to communicate to the undersigned or 
to the Editors of this Journal, such information of an original 
ind reliable character as may come to their knowledge. Written 
x>mmunications and printed documents bearing in any way 
upon the progress of geographical science, (especially such as 
ire not accessible through the ordinary channels of the book 
trade) are especially requested. As there is a^ evident propriety 
in making an American Journal the repository of everything 
which pertains to the exploration of this continent, all such in- 
formation whether published by congressional or legislative 
t>odies, by societies or by private enterprise will be particularly 
welcome. Daniel C. Gilman. 

Yale College Libcaiy, New HaTen, Febmarj, 1862. 

AFRICA. 

Sfeke's Journey to Lake Nyanza. — ^Those who have kept 
informed in respect to the progress of African discoverv will 
remember that on the celebrated journey (often referred to in 
this Journal) in which Major Burton visited and explored one of 
the great lakes of eastern central Africa, known as the ^'Tanga- 
nika,'' bis associate, Capt Speke, discovered at a considerable 
distance northeast and at a much higher altitude, a second im- 
mense lake called by the natives the Nyanza, to which the loyal 
Englishman prefixed the name of his sovereign, calling it the 
Victoria Nyanza. It is this second lake which was supposed 
to be the source of the Nile. In regard to it, however, nothing 
definite was known, as the explorer only saw the southern ex- 
tremity and had only very meagre and indefinite information 
respecting its extent toward the north. The possibility and 
indeed the plausibility of the proposed solution of the vexed 
problem of tne Nile induced the Bntish Government to cooperate 
with the Royal Geographical Society, in sending Capt. Speke to 
Zanzibar, once more, thence to retrace his steps to the Nyanza, 
and traverse the lake if possible to its northern shores, where of 
course it could be determined whether a great river flowed from 
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it. He set out upon this second journey April 2l8L 1860, having 
as an associate Cfapt. Orant They left Zanzibar n>r the interior 
Sept. 25, 1860. Letters have been received from them, dated 
Khoko in Western Ugogo, Dec. 12, 1860. 

Pbthebick's Expedition to Gondokoro. — To odopenUe 
with Capt Speke, Mr. John Petherick, (author of " Egypt, the 
Soudan and Central Africa ; being Sketches from sixteen yesn 
travel," London, 1861, 8vo,) for many years British Consul al 
Khartum, has been commissioned by the Grovernment and Soci- 
ety already mentioned, to go up the Nile to Gondokoro, fourteen 
hundred miles above Khartum and nineteen hundred above 
Alexandria, where he will be able to establish a depot of provi- 
sions and apparatus for Capt Speke, and if need be, ensage with 
him in exploring any part of that region. Grondokoro, described 
as being m north latitude 4^ 80' and east longitude 81^ 50', is 
the seat of an ivory mart during the months of December and 
January, when traders from Khartum visit it and obtain their 
ivory in exchange for grain and beads. Here also Knoblecher 
established a Boman Catholic mission which was abandoned in 
1859. 

The appeal of the Royal G-eographical Society for fhnds to 
the extent of £2000, in aid of this expedition gives the follow- 
ing additional statements : 

** Immediately above Gondokoro, a succession of mpids prevent farther 
navigation; below Gondokoro the passage 'is perfectly open to boatj^ 
sailing at the times when the periodical winds are fa%'orable. During 
ten months of the year Gondokoro is deserted ; the scanty and barbaroas 
population of the village is dispersed over its barren neighborhood, and 
an expedition such as that under Captain Speke and Grant roust neces- 
sarily be — exhausted of means of barter, and wholly ignorant of the negro 
languages of Northern Africa — will be sure to tempt hostility, and to 
incur serious danger of absolute want of supplies. If Captain Speke be 
unable to reach Gondokoro in December or January, his position will be 
exceedingly precarious, while farther advance to the north would be 
impossible. 

''The first of Mr. Petherick^s proposed objects, is to form a suffieient 
dep6t of grain at Gondokoro, under the charge of his own men, to insore 
to Captain Speke means of subsistance and security from violence when- 
ever he should reach that place ; the second is, to explore the district 
colored orange^ in the accompanying sketch map. The tliirJ ia, to effect 
a meeting with Captain Spiike, and to assist him through the hostile 
tribes between the Lake and the Nile. Many of these negro tribes are 
known to Mr. Petherick, and it is precisely in the locality where the party 
under Captain Speke would be most helpless, that that of Mr. Petherick 
would, comparatively speaking, be most at home; and even if the union 
of the two parties did not actually take place, the aid which Mr. Pethe- 
ricVs presence in the country might, with reason, be expected to affi>rd 
to Captain Speke, can hardly be overrated. 
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"TheM circumstances being taken into account, together with the fact 
Mr. Petherick^s services being now available, who, beyond any other 
iglishroan, is peculiarly fitted for carrying out the expedition he pio* 
ees, the President and Council of the Royal Geographical Society con- 
ler tliat they would fall short of their duty if they left any legitimate 
rans unemployed for securing those services to the advancement of 
x)grapliy and the honor of this country. Uer MMJesty'M Government 
ring declined to send out this additional expedition, the President and 
>uncil make their appeal to the liberality of individual Fellows of the 
iciety and to that of the Public 

^The sum required to be raised is £2000. Should this be quickly ob- 
ned, Mr. Petherick will undertake to reach Gondokoro in November, 
i6l. He will then explore until March, 1662, when the setting in of 
B rainy season prevents farther movements. Starting afrt-sh in August, 
!62, he proposes to continue his travels till February, 1863, and after 
at to return to Gondokoro, reaching his dep6t in 1868 or early in 1864." 

Although only £1000, or half of the sum called for, was 
ised, Mr. Petherick set out in April, 1861. Letters have been 
ceived from him dated Korosko, Aug. 9, 1861. 
The following instrumental instructions fur his guidance were 
jued by the Honorary Secretary of tlie Society, F. Galton, Esq. : 

**The observations that it is absolutely requisite you should make, are — 
1. You are earnestly recommended to use every opportunity of prac- 
ing with your sextants up(m stars while on the lower Nile, and able to 
eck your results with known latitudes; also to practise observing eclip- 
I and occultations under the same circumstances. 
^2. As a general rule, observations should be made at marked points, 
cb as the confluence of rivers, prominent hills, and native towna, rather 
sn at mere encampment 

** 3. Reliable latitudes of different places on the White Nile between 
bartum and Gondokoro, and on your further line of travel. The lali- 
ie of Gondokoro is especially desired, and the meridian altitudes of at 
i8t six stars; three north and three south should there be observed. 
'*4. Longitudes by the exceedingly simple methods of the eclipses of 
ipiter's satellites, or of occultations of stars, to be made at Gondokoro 
d at the furthest point of your travel, or at places adjacent to these, 
le kkcal time should there be determined by more than one set of ob- 
rvations, to guard against error, and the method of altitudes on both 
les of the meridian should always be used. Any longitude south of the 
rallel of the Bahr el Ghazal would be very valuable. 
^ 5. The elevation above the sea of the following places by observation 
the temperature of boiling water : — Cairo ; Thebes ; Assoun ; Junction 
Atbara ; Khartum ; the capital of the Shilluk country ; the river at a 
»int opposite the Bahr el Ghazel ; Gondokoro, and diflierent stations on 
»ur further route. 

" 6. The three boiling-point thermometers to be occasionally compared, 
id to be carefully preserved, with the view of determining any changes 
their index errors. They are also to be compared with those of Captain 
leke, in the event of the hoped-for meeting taking place between you 
id that gentleman. 
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** 7. Sinultaneous obMnrttions of tbe me and M ofdieNDe, at G«fr 
dokoro and Ebartum, should be institutedy and alio at aa many otkr 
placet as trustworthy observers nay be found to make them. 

'* 8. It is of great geMfraphical importance that the breadth, depth, isd 
velocity of the Upper White Nile and iU triboUriea be ascertained, ib 
order that their sections may be protracted, and the quantity of water 
that passes down them be determined. A few notes on practical methodi 
of doin^ this will be prepared and giren to you by Mr. Greorge. 

"^ 0. The compass bearing of marked hills should be freouently taken, 
and the position whence they are observed defined and Uid down as qb* 
mistakably as possible by cross bearing. Your oonne and estimated dis- 
tances should be noted continuously lUy by day, and the Tariation of the 
compass frequently determined. 

^10. Time observations with your chronometer should be taken when- 
ever latitude observations are made. These will serve to connect distant 
points whose longitude has been reliably determined by the rare ooou- 
rence of satellite eclipses and occultations. 

** 1 1. If any architectural monuments are met with, it would be impoh 
tant to take sketches or photographs of them, however rude ; to make a 
general plan by measurement (for which a measuring-tape should be 
taken) ; and to note any pe(*uliarities of construction or style, such as the 
use of the arch, the angles of the walls, doorways, and windows. If there 
be any inscriptions or bierofflyphs, they should be copied, or impressioni 
taken of them, if possible, with coarse paper dampe«] in water and p r en e d 
with a brush, upon the inscription. Any small objects of art or antiquity 
found amongst the natives should, if possible, be collected. 

** 12. Every observation is to be copied from your rough notea into the 
Register-book which is supplied to you. Tour entries, up to the Isst 
opportunitv of communicating this wmter with Khartum, to be forwarded 
from Qondokoro to the Secretary of the Royal Geographical Society. 

Latest Intelligence from Dr. Livingstone. — ^From the 
ProceediDgs of the Royal Geographical Society, London, it ap* 
pears that Bishop MacKenzie, of the United IJniversit^ Central 
African Mission, arrived off the mouth of the Zambesi in Febru- 
ary, 1861, virhere he found Dr. Livin^tone and hia associates 
about to start on an exploration of the Kufuma river, in hopes of 
discovering by its waters a more convenient access to the I^assa 
and Shire districts. The Bishop and one of his companioni 
joined the expedition. 

A letter from Dr. Livingstone to the late Professor Ktter, 
dated from the Rufuma, March 2, was presented to the Berlin 
Geographical Society at its August meeting. 

Subsequent intelligence shows that the attempt of this bold 
traveller to ascend the Rufuma in his new steamer, the Pioneerj 
was not successful. After grounding several times he had been 
obliged to desist, and return to the Zambesi. The failure was at- 
tributed to the fact that the boat drew five feet of water, and did 
not arrive from England till the rainy season was far advanced. 
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Lbjeak's Expedition to Goin)OKORO. — ^Mr. G. Lejean, wbo 
said to have been aided in bis outfit by the Emperor of the 
rench, set out early in 1860 from Cbarturo, and went south, 
»ping to find the source of the White Nile in the Lake Nyanza 
Speke, — the same end in part which Mr. Petherick proposed 
himself. Lejean reached Gondokoro, and was then prevented 
r illness from pushing his explorations farther. But the Jour- 
1 of the Geographical Society of Paris gives us reason to ex- 
!Ct 0ood results from his investigations in Eastern Soudan and 
gh iTubia. 

RosGETER AND VON DER Decken. — ^Earl T. d. Dccken, a 
lend of the late Dr. Boscher, (murdered in his attempt to reach 
ike Nyassa from the East Afi*ican coast,^ endeavored to prose- 
ite the discoveries of Boscher, but was roobed and driven back, 
recent letter to Sir Roderick Murchison savs that v. d. Decken 
ill now try to reach the peaks of Kilimancljaro. 

THE POLAR REGIONS. 

The Polar Expedition op Dr. Hayes. — The return of Dr. 
L Hayes who set s^il from Boston, July IQ, 1860, for tlie pur- 
)0e of adding to our knowledge of the Arctic Begions and 
pecially of ascertaining whether there is an Open Polar Sea, 
IS already been mentioned in this Journal, (xxxii, 462). Im- 
ediately after his arrival in Boston he addressed a letter to 
enry Grinell, Esq., President of the American Geographical 
xsiety in New York, and on the 18th of November he made a 
iblic statement before the same society, under whose auspices 
part he went forth, in respect to the results which his expedi- 
>n accomplished. A few clays later he addressed the Acaoemy 
' Naturd Sciences in Philadelphia upon the same subject. Full 
ports of these communications have been made in the newspa- 
iTS of the day, but so far as we are aware Dr. Hayes has not 
ii printed any complete authentic account of his voyage. In- 
)ea it is too soon to expect him to do so.* 
In a letter addressed to Prof. B. Silliman, Jr., he speaks as 
Hows in reference to one of these addresses : '' You will un- 
^rstand that I do not undertake in it a discussion of results, for 
y materials are yet unreduced. I shall merely describe what 
saw and what was done in behalf of the science of the Arctic 
gions. My materials are I believe of much value. Since the 
»th of Mr. Sonntag I have labored almost alone and of course 
have not done all that might have been accomplished bv a corps 
•workers. The duties or my command occupied much of mj 
ne and I embraced every opportunity to collect photographic 
ews. Of these I have nearly two hundred, many of them quite 

* A pboDomphic report •{ the Philadelphia addren (from the Fhfl. North 
ntrieao) wiU he found in Uttell'f lifing Age, January 4, V%^%. 
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good. Mj scientific friends will I trcwt therefore be lenieat 
ti)\vanla any im|)erfections or deficiencies in my results. The 
photographic views especially of the glaciers will* not be without 
a certain scientific value. 

The expedition has been for the most part fortunate and aetii- 
factory." 

Awaiting from Dr. Hayes a more elaborate statement of the 
voyage, we place upon record here for convenience of lefereDoe 
a few of the principal data. 

The United Suites, Dr. 1. 1. Hayes, commander, set sail firooi 
Boston, July lU, 1860, and returned to that port, October 23, 
1861. The first stopping place was Proven, in lat 72**, then 
Upernavik, and then Tessuisak, in lat. 78® 40' from which he 
set sail (going northward through Melville Bay) Aug. 22, 18801 
After various repulses by the ice, the vessel entered Smith's 
Straits, Sept 2. The ice was so extraordinarily thick that it 
prevented any access to the western coast of the straits, and Dr. 
Hayes contrary to his plan was driven into winter quarters on 
the east coast about ten miles north of Cape Alexander and 
about twentv miles south in latitude and ninety miles south bj 
coast line of Dr. K&ne's winter quarters in 185Jr^. He named 
his harbor Port Foulke after a distin^ished member of the Phil* 
adelphia Academy. The loss of Dr. JEayes's dog team, the doUh 
of hi8 chief scientific reliance, Mr. Sonntag, the peculiar condi- 
tion of the ice and other difficulties seriously interfered with the 
proposed sledge journey to the North, — ^but persevering, amidst 
great obstacles, Dr. Hayes succeeded in ^oin? as far north as 81* 
85' latitude which he attained on the 18tn of May. He returned 
to his winter quarters in June. The remainder of the summer 
be spent in scientific researches and in making ready for his 
return voyage. He saw no reason to suppase that by spending 
a second winter in that high latitude he could with nis redacea 
force accomplish enough to warrant the increased expenditore. 
The results of his voyage are thus briefly stated. 

** 1. A detailed survey of the west coast of North Baffin Bay, Smith 
Strait, Kcnaedy Channel, and the extension of the survey to the north of 
any previous explorations. This survey embraces about 1,300 miles d 
coast line. 

**2. The di^^overy of a new channel opening westward from Smith 
Strait, parallel with Jones' and Lancaster Sounds. 

** 3. A detailed survey of the coasts of Whale Sound* and the eoasts to 
the north and south of it This survey embraces about six hundred miles 
of coast line. 

^ 4. Surveys of glaciers by which tlieir rate of movement is estimated. 

*' 5. Complete sets of pendulum experiments. 

" 6. Sets of mafi^netic experiments at Port Foaike, Gape Isabella, in 
Whale Sound, at Upernavik and Godhavn. 

*' 7. Topographic and hydrographic surveys, including tidal obaervatioDB. 
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** 8. Large ooUectionft of specimens of natural histprjy and geological 
and mineralogical collections. 

'^ 9. A continuous set of meteorological observations. 

** 10. An extensive collection of photographic views. 

'^ 1 1. The accomplishment of a more nortnern latitude than ever before 
attained upon land. 

** 12. Fresh confirmation of theories respecting the open Polar Sea." 

Tobrell's Polar Expedition. — The Swedish Polar Expe- 
dition under Torrell which was fitted out with extraordinary 
completeness has failed in its chief objects. The ships lay for 
more than a month in the Treurenberg Bay, on the north coast 
of Spitzenberg, shut in by pack ice, and were afterwards much 
hindered by bad weather and other difficulties, while the sled 
expedition to the North Pole was wholly given up on account 
of the floating ice. — Petermann^s Journal. 

The North Atlantic Telegraph Explorations. — Since 
the possibility of a transatlantic telegraph was so successfully 
demonstratedi by Mr. Field and his associates in their great 
experiment of 1858, various plans have been suggested for 
accomplishing the same results m a manner more likely to be of 
lasting service. The scheme upon which most attention has 
b^Q bestowed proposes to run a line from the North of Scotland 
to the Fseroe islands a distance of about two hundred and 
twenty-five miles ; thence to Iceland about three hundred miles, 
thence to South Greenland about six hundred miles and thence to 
the coast of Labrador also about six hundred miles. The great- 
est of these intervals in which the telegraph wire would neces- 
sarily be submerged is less than a third of the distance between 
the points on the coasts of Ireland and Newfoundland which 
were successfully united in the experiment above referred to. 

In one of the meetings of the fioyal Geographical Society last 
year, this new project was discussed, and a great deal of fresh 
matter pertaining to the physical geography of the regions speci- 
fied, was brought forward. Five papers were read. The first 
by Capt McClintock, B. N., gave an account of his soundings 
on the BuUdog in the summer of 1860. The second by Sir C. T. 
Bright gave a report of the soundings of the Fox under command 
of Capt. Young. The third paper was a report of an exploration 
of the Faeroes and Iceland by Dr. John Rae. The fourth paper 
was by J. W. Tayler, Esq., on the Fiords of South Greenland, 
and the fifth was by Col. T. P. Shaffner on Electric Circuits. 
These papers are printed in the Proceedings of the Koyal Geo* 
graphical Society, Vol. v, No. ii. 

From the paper of Sir Leopold M'Clintock we make the fol- 
lowing extracts in relation to the soundings which were made 
under his direction. 

Av. JooR. Soi.— Sbcond Seriss, Vol. XXXm, No. 96.— Majlch^ ISfiS. 
34 
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" Leaving the Fserde Isles on the 6th of July, we aomided acron fah 
wards iDgolfsholde upon the southeast shore of Iceland, a diatanoe of 280 
inile«, and found the depth to be generally lera than 300 fatbomit, the 
greatest depth being 680 fathoms. The specimens of the bottom con- 
sisted chiefly of fine sand, or mud and broken shells, and, in two instan- 
ces, of minute volcanic debris ; the temperature of the sea at 100 fiithom 
below the surface scarcely varied from 46^. The depth of water opon 
this section of the telegraph route is so moderate that it would be an 
easy matter to lay down a cable between Fseroe and Iceland. Since mj 
return I find that Bern Fiord, upon the east coast of Iceland, has been 
exnmined with a view to its selection as the landing-place for a cable; it 
is about 80 miles to the northeast of Ingolfeholde, and has the advantage 
of being somewhat nearer to FaerSe." 

****** Five days of very calm weather enabled ns to complete the 
line of soundings between Faxe bay [on the southwest coast of Iceland] 
and the southeast coast of Greenland. The depths generally were Terj 
regular, the greatest being 1572 fathoms, and situated in mid-channel; 
but when within 40 miles of Greenland the depth decreased from 806 
fathoms to 228 fathoms, in the short distance of 3^ geographical miles. 

'* The nature of the bottom was chiefly oaze, that is, fine mud partly 
consisting of minute organic remains ; but near to Iceland volcanic mud 
and sand were more frequently brought up. The temperature of the sea 
at 100 fathoms below the surface gradually diminished from 46® near 
Iceland, to 89^ off the Greenland coast. Circumstances which it is un- 
necessary to allude to here prevented me from c-omroencing before 18th 
August the line of soundings between the southwest coast of Greenland 
and Oaroilton Inlet on the Labrador coast, a distance of 650 miles. 

**The Greenland shore was still blockaded by such a vast accumulation 
of drift ice that we could not approach within 45 miles of it, at which 
distance the depth was ascertained to be 1175 fathoms. This line of 
soundings to Hamilton Inlet shows that the greatest depth — which is in 
miJ-channel — is 2032 fathoms ; and that the decrease is very gradual 
until within about 80 miles of Labrador, where there is a change from 
about 900 fathoms to 150 fathoms in 7 or 8 miles. 

** The ocean-bed consisted of oaze, but with fewer microscopic organ- 
isms than previously met with, whilst the average temperature of the sea 
at 100 fathoms below the surface was 40®. 

*' Seven days were all I could devote to the examination of Hamilton 
Inlet. Its length was found to be 120 miles, whilst its width varies from 
about 15 miles at its mouth to scarcely half a mile at ^the Narrows," 
which are about half-way up to its head, and above which it expands 
into an inland sea of about 20 miles in width. All this great inlet was 
nipidly explored, its main channel from *Uhe Narrows" to seaward was 
sounded, and the whole laid down by Mr. Reed, master and assistant- 
surveyor, with sufficient accuracy for ordinary purposes; but these sound- 
ings are not nearly sufficient to meet the requirements of a cable-foute, 
nor even to decide whether a cable should be landed there. 

** We found the depths to be very irregular, and seldom suflideDt to 
secure a submerged cable from disturbance by icebergs. A perfect 8^^ 
vey is absolutely necessary, and may show that the shallow water and 
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reels of rocks, which to our imperfect knowledge appeiired intricate and 
unfavorable, may iiot only be avoided, but may afford a sure protection 
against the intrusion of icebergs witliin tbe nioutli o( the inleL There 
Are Kome sdkII roclcy isleta off the inouth of this inlet, and of these Hem 
Islets lie nearly in the middle and contract the widest channel of enLrance 
to tibont fi miles; the greatest depth obtained in this ehunnel was 49 
fiitboms. Had the depth of water amounted to 70 fathoms in ni far ai 
thi> position, I would not hesitate in pronouncing favorably of Hamilton 
Inlet as a terminus to the cable from Greeuland." 

Tbe following profiles, copied from tbe London Mechanica 
Magazine, give an outline of the soundings referred to in these 
remarks. An official report of thia survey lias not reached ua. 
A map in the Journal of the Geograpliical Soeietv ^vea aome 
of the soundings, but not in aucb a form aa to make it easy for 
us to transfer tuem to oar pages. 

THE I»XP BKAB. 
About SSi milt*. 
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SCIENTIFIC INTELLIGENCE. 

I. PHYSICS AND CHEMISTRY. 
Phtbios. 

1. Temperature of the AUantie Ocean compared wiih thai t^ tkeeir 
from Southampton to Havana^ (In a letter from M. Andres Poet to 
Prof. SillimaD, dated Havana, December, 1861.) — Id my passage from 
Southampton to Havana from the 3d to the 22d of Novemoer last I un- 
dertook, at the suggestion of Mr. Charles Saint Claire Deville, for th« 
benefit of science, to observe, at different hours of the day, the tempera- 
tures of the waters of the ocean and of the air, also the prevailing windi, 
the barometric pressure, the atmospheric electricity and polarization, the 
saltness of the sea, etc. Observations of this kind in the opea sea are of 
great interest both to pure science and to navigation. It was by the col- 
lation of thousands of observations, made principally by American navi- 
gators, that Maury has reduced to fourteen days the voyage from aoj 
point of the United States to South America. It is also by the same 
method that Mr. C. Saint Claire Deville has pointed out the poles of heat 
and cold which eddy in the sea of the Antilles, where the curves are oon- 
centrically inflectedXO At present I will simply call attention to the in- 
fluence which shoals exert upon the thermic state of the ooeao. These 
phenomena were first observed in 1776 by BIagden,(*) oonfinoed in 1789 
by Jonathan Williams,(3) and more recently by HomboIdtiO) John 
Davy,(») Peron,{«) and others. 

The depression of temperature near the land reveals to the navigator 
the existence of a shoal, or the proximity of a coast which is yet invis- 
ble. Williams frequently observed a depression of temperature to the 
extent of 4^ C. while ho was at least three hours distant from any point 
of danger. The statement of Humboldt that '^the proximity of a sand 
bank is indicated by a rapid decrease of the temperature at the surface 
of the sea'' is not only interesting to the philosopher but important to 
the safety of navigation. The use of the thermometer should not of 
course lead to the neglect of the lead, but many experiments show that 
variations of temperature, measured even by imperfect instruments, gi?e 
warning of danger long before the vessel comes upon soundings. In 
such cases the cooling of the water may lead the pilot to heave the lead 
where he would expect the most perfect security.Cv 

(i) Recktrchet sur lei principaux p^Unom^ii€t de Miti&roiojfU d$ ia pkyfiam 
f inhale a%ue Antillet. Paris, 1849, in 4to, p. 189-229. Anntumre dt U SonM 
Meieorologique de France, 1863, t. 1, p. 160-166, avec une carte. 

(s) Volnej: 7*abUauduclimatet duioldttJStati-UHii^Amiri^iue. Paris, 1801, 
t 1, p. 231. 

(3) Metnoire tur Vemploie du Thermomitre dam la navSgation. Read in 1790 ht- 
fore the Philosophical Society of Philadelphia, and traoalated into Spanish by Ti* 
mercati. Madrid, 1794. 8vo. 

(i) Voyage aux regiont equinozialet, Paris, 1816, en 8vo, p. 1<X), 129-lSl, 146, 
161. 

(s^ Read before the Rojal Society of London, Mav 18 and 22, 1817. 

U) Voyaget de dScouvertet aux terret auttralet. Pans, 1816. 4to, 1. 1 1, pk 824-447. 

(7) Voyage aux rSgioru Squinoxialet du Xfouveau Cantimnt, Paris, 1816, 1. 1, p. 
100. 
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rran daily observations made from the Zd to 22d Nov,^ 1861, between 
Southampton and Havana^ on board the eteamehip Atrato, 



•yoTthe 


T«nptr«t«f« 


'Nnpentnra 


Matfiita^ 


Frnvailinf 


■oath. 


«f tiM ueean. 


of Um air. 


Barotntur. 


wiodt. 


fOT.S 


13*-76 C. 


12*»0, 


80*08 ineheB 


W«8» T» • 


4 


14-50 


14 


8009 


W.8.W. 


5 


15-75 


15 


8005 


W.8.W. 


6 


17-75 


16 -50 


29-02 


W.N.W. 


7 


21 -25 


15 -50 


29-01 


W»B cW* 


8 


18 -50(0 


19-00 


29-04 


W*N* Wa 


9 


22-25 


20-75 


29-08 . 


SJB. 


pio 


22-60 


21 -00 


29-06 


w. by 8. 


Pll 


22-75 


21-25 


29-04 


W.8.W. 


12 


25-00 


24-00 


29*05 


w. 


18 


25-25 


24-25 


8007 


8.W. by w. 


14 


26-75 


25-00 


80-08 


»T aO* TT • 


15 


27 -75 


24 -75(0 


8002 


8. 


16 


27 -25 


26 -75 


29-07 


8. 


17 


27 -OOC") 


27-50 


29*06 


X. 


18 


27 -2600 


26 -50 




K,W, 


19 


27 -OOCw) 


25 -00 




yjT.x. 


20 


27-50 


26-75 




JR«A*Vir» 


21 


27 •25(i») 


26-00 




Ji«0*^*« 


22 


27 -00(10 


26 -50 




X^.X. 


28 


26 -OOCis) 


27-00 




X.8.X, 



This table confirms the obeervations of Blagden and Williams. Thus 
16 temperature of the water undergoes a remarkable depression on ap- 
roaching shoals or land ; as near the Azores, in the roads of St. Thomas, 
{ the bay of Havana, and near the islands of Porto Rico, St. Domingo, 
id Cuba, also near Samana, Cape Grange, fort Moro, Matanzas and 
[avana. 

2. Dov^e Photometer,* — The new photometric method proposed by 
k^ve, has the advantage over those now in use, that it is equally applica- 
la to the determination of the intensity of the light proceeding from a 
right or faintly luminous body, whether it be white or colored, transpa- 
mt or opaque ; it is suitable also to determine the amount of light 
unsmitted by optical instruments. The apparatus used is the compound 
licroscope, which is usually brought into a horizontal position : a mi- 
ute photograph representing black letters on a white (transparent) 
round, or simply a cross on a similar ground, is placed on the stage and 
iewed under a power of from 20 to 60 diameters. The letters will of 

\t\ In Bight of the Azores, distant 4 kilomstrea (= 2^ miles). 

fs) Sky overcast, (lo) In the roads of Si Thomaa. 

|n) Iq Tiew of Samana. 

[is) In view of Cape GranM (Monnt Christi of St Domingo). 

iit^ In yiew of fort Moro, Ooba. (i4) In view of Matanaas. 

IS) In the bay of Havana. 

* PQgg. Annalen, voL cnv, No. 9, p. 145. 
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course appear by transmitted light, black on a white ground, and whits 
on a black ground by reflected light, while the two illuminations can 
readily be balanced so that the letters are made to disappear. This is 
perhaps most elegantly effected by the use of two Nicol s prisms, ens 
placed under the stage, the other directly behind the objective or eye- 
piece. By the revolution of either prism the transmitted light is weak- 
ened till the compensation is exactly effected, and the letters made invisi- 
ble. The compensation may also be effected by reducing the size of the 
aperture under the stase, or by varying the distance of the luminous 
body which stands in the axis of the microscope. The light furnished 
by two candles is compared by placing them one at a time in the prolon- 
gation of the axis of the compound body, and varying their distance 
from the microscope till the compensation has been made for each sepa- 
rately. Their distances from the microscope is measured and fumkh 
tlie data for calculating the relative amounts of light emitted* the lero 
of the scale being the microscopic photograph. The intensity of the 
light in various parts of the spectrum is measured by allowing different 
portions of it to fall on the under side of the photograph and effecting 
compensation. Nothing c-an be simpler than the application of this 
method to the determmation of the equality, or inequality, in the 
amount of light transmitted by, or reflected from, differently colored sub- 
stances. Dove recommends that photographs should be especially exe- 
cuted for this photometer, and I have found in fact that some are mors 
delicate in their indications than others ; the letters or figure ought to be 
very sharp at the edges, for if they are surrounded by an outline difie^ 
ing a Utile in density from the central porJons, this in practice becomes 
a dividing band between the two sliades and renders compensation diffi- 
cult It would also be well to remove the iodid of silver by cyanid of 
potassium, instead of the hydrosulphite of soda, as the letters then ap- 
pear considerably brighter by reflected lighL It is desirable that the 
sensibility of this new method, as compared with oUiers now in use, 
should be tested by a carefully made series of numerical determinations. 
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8. On the specific heat of certain elements, — Rbgnault has determined 
the specific heat of one or two elements not previously examined, and 
has revised that of others which were somewhat uncertain, in consequence 
of the impurity of the specimens which he employed in his earlier re- 
searches. The results are most conveniently exhibited in a tabular form. 



Magnesium, 
Lithium, 


8pec. heat 

0-2499 
0-9408 


Atomic heat. 

87-49 
75-61 


EqQiTnlenL 
0-100. 
150 

80-87 


Osmium, 


003113 


8811 


1244-2 


Rhodium, 


005803 


37-84 


652-1 


Iridium, 


003259 


40-19 


1288-2 


Manganese, 
Nickel, 


01217 
01108 


89-55 
88-78 


825-0 
850-0 


Cobalt, 


0-10620 


87-17 


850-0 


Tungsten, 


0*3342 


88-43 


1150-0 
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8p6c hmt Atomle hc«t Equivilent 



Silicon jcrpt), O-lJU [JJif, ^66;7 ) 

Silicon (fused), 0-1760 J ^^.^^ ^^,^ J 



0-4053 
Boron (amorphous), ^ 0'3483 

0-3508 

Boron (graphituid), 0-2352 

( 0-2622 
Boron (cryst), \ 2253 84*1 186 

/ 0-2574 



From the above table it will be remarked that all the elements exam- 
ed obej the law of Dulon^ except lithium and silicon. Regnault re- 
ats in connection with lithium a suggestion long since thrown out by 
m, that the true equivalent of lithium is 40*18, and that consequently 
hia should be written LjO, just as for similar reasons potash and soda 
ould be written EjO and NajO. In the case of silicon the author re- 
arks that no one of the three equivalents which have been proposed 
r this element corresponds to the law of Dulong, but that if we adopt 
r silica the formula Si^O^, which requires the equivalent 222-3, the 
omic heat becomes 30*12, and comes within the ordinary limits of ex- 
irimentrt] error. Regnault does not adopt this view, but simply calls 
tention to the subject It is possible, certainly, that silicon exhibits the 
me anomalies in its different forms as carbon. The specific heat of 
>ron is doubtless somewhat too low, and the different experiments do 
>t ag^ree well with each other. — Ann. de Chimie et de Phytique^ Ixiii, 1. 

w. o. 



4. On the Cyanid of Sulphur. — Linnxmann has succeeded in prepare 

g a cyanid of sulphur by the action of iodid of silver upon sulpho- 

'anid of silver, iodid of silver and cyanid of sulphur being the only 

S ) 
'oducts of the reaction. The cyanid of sulphur, g |> Oy^ or S^Cy,, 

^esents colorless rhombic tables, or long thin leaves which have an odor 
lalogous to that of iodid of cyanogen, and evaporate slowly but com- 
ietely in the air. Between 30^ and 40° it sublimes and condenses in 
nail thin leaves; at 60^ it melts to a clear and colorless liquid, which 
1 cooling solidifies to a white crystalline mass. When heated in a 
fime, it burns with the color of cyanogen. The cyanid is soluble in 
ber, alcohol and water, and crystallizes easily on cooling. Strong sul- 
furic acid dissolves it in the cold without decomposition, which how- 
rer takes place on diluting the solution with water. Nitric and chlorhy- 
ric acids decompose it easily in the cold. Potassium attacks it strongly, 
^anid and sulphocyanate of potassium being the products of the reac- 
on. An alcoholic solution of potash produces with it, cyanate and sul- 
liocyanate of potassium, the reaction being represented by the equation 

The action of sulphydric acid, sulphid of potassium and nascent by- 



272 Scientific Inteliigence. 

drogen upon cyanid of salphur is represented by the three kSkmn 
equatioDS. 

(1.) CyaSa+H,Cy=H +CyH, S, 

(2.) Cy,8a+H,Sa=CyH+CyH,Sj,+Sa 

(8.) Cy,8,+K,S,=:CyH+CyK, S.+S, 

A molecule of cyanid of sulphur unites directlj with two molecnles 
of ammonia to form an ammonium-sulphid which has the formoli 
NH,Cy ) g 
NH,Cypa- 

This sulphid is a crystalline powder insoluble in ether, and easily pra- 
pared by passing dry ammonia into an etherial solotion of the cyanid of 
sulphur. The author endeavored to obtain a bisulphid of cyanoffen, by 
the action of an etherial solution of iodine tipon sulphocyanid of sJItw. 
lodid of silver is formed and a peculiar reddish brown very volatile liauid, 
which was not further investigated but which can scarcely be anything 

else than j ^ !• Sg. The cyanid of selenium so cloaely resemblea the cy- 
anid of sulphur in all its properties that the two bodies might easily bs 
confounded ; it is obtained by an exactly similar reaction. — Aml der 
Ckemie und Pharmacie^ cxx, 36. w. g. 

5. On a combination of hydrogen and iron. — ^Wakklth and Carici 
have studied the action of zincethyl upon the chlorids and iodids of sil- 
ver, copper, iron and nickel. The reactions represented by the equations 

(1.) (MeCl),+Zn,(C,H,)a=Zn^Cl,+Me,-KC4H.), 
(2.) (MeCl)j+Znj(C4HJ,=:Zn2Cla+Me2-|-C^H^+C^He 

take place with subiodid of copper or with chlorid of copper and chlorid 
of silver. The action of zincethyl upon iodid of iron and probably also 
on chlorid of nickel takes place according to the equation 

(3.) (MeCl)a+Zn,(C,H,),=Zn,CI,+(MeH),+(C^HJ,. 

When zincethyl diluted with an equal volume of ether is brought in 
contact with iodid of iron, an evolution of gas immediately ensues, and 
when the action is over, a black powder remains, which is to be com- 
pletely washed with pure ether. The powder gives off hydrogen by 
gentle heating, but at ordinary temperatures and with exclusion of water, 
may be preserved unchanged. When distilled water is brought in con- 
tact with the powder, pure hydrogen is ffiven off, which does not occur 
with iron reiluced by hydrogen. From Uiis it appears that the powder 
is a combination of iron with hydrogen, which in contact with water 
ffives protoxyd of iron and free hydrogen ; the formation of protoxyd of 
iron is shown by the fact that the residue of the treatment with water, 
dissolves in dilute chlorhydric acid to protochlorid of iron almost without 
evolution of gas. 

The composition of the hydruret of iron appears to be represented by 
the formula Fe,!!,, though it is difficult to obtain the substance free 
from metallic iron. The authors suggest that the compound is well 
adapted to the replacement of chlorine or oxygen by hydrogen, and are 
cnpfiiged with further investigations of the subject. — Ann, der Chem, und 
Pharm., cxx, 69. w. 0. 
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6. Lithia in Meteorites, — ^Bunsbn has examined with the spectroscope 
two meteorites, that of Juvenas in France, which fell on the Idth of May, 
1821, and that of Parnallee in South Hindostan, which fell on the 28th 
of February, 1857. He found in these however only the usual earthy 
elements, and in addition lithia, which has not hitherto been observed in 
meteorites. — Ann, der Chem, und Fharm.j cxx, 263. w. o. 

7. On the determination of Carbon in Iron, — Wktl has given an in- 
genious and simple method of determining the quantity of carbon in 
cast-iron and steel without the previous difficult and laborious pulveriza- 
tion of the metal. The method consists in making the iron to be an- 
alyzed the positive electrode in dilute chlorhydric acid, when the iron dis- 
solves, leaving the carbon, and without evolution of gas. To prevent the 
iron from becoming passive, which would produce an evolution of chlo- 
rine, it is only necessary to regulate the strength of the current by ad- 
justing the distance of the electrodes from each other, so that only proto- 
chlorid of iron is formed ; the formation of the sesquichlorid is indicated 
by the yellow color of the solution. A single Bunsen's element is suffi- 
cient, and the iron dissolves as protoclilorid, leaving the carbon as a 
pseudomorph. The iron to be dissolved may be held in a forceps pro- 
vided with platinum points, but so that the points of contact between the 
platinum and the iron cannot be moistened by the liquid. The separated 
carbon is to be collected upon an asbestos filter, dried in a current of air, 
and burned with oxyd of copper and oxygen in the usual manner. The 
weight of the iron dissolved is easily found by weighing the portion 
which remains between the platinum points and the surface of the acid, 
after the complete solution of the immersed portion. A number of 
analyses conducted according to this method gave results which closely 
corresponded and which were usually a little higher than those obtained 
by the ordinary methods. With respect to the time required, the author 
remarks that a piece of cast-iron weighing about eight grammes, is dis- 
solved in twenty-four hours. — Fopp, Ann,, cxiv, 607. w. o. 

8. On the peroxyde of Potassium and Sodium. — Harcourt has stud- 
ied the action of dry air and oxygen upon metallic potassium and sodium. 
The action of dry air upon potassium appears to consist of at least two 
stages. By carefully regulating the heat and the supply of air, nearly 
the whole of the potassium may be converted into a white oxyd. The 
exact amount of oxygen absorbed in this case is difficult to determine, as 
the oxydation rapidly proceeds farther, but the white oxjd appears to be 
a binoxyd. As the oxydation increases, the color becomes yellow, and 
by finally employing pure oxygen gas, a chrome yellow powder is ob- 
tained. The author represents the constitution of this body by the for- 
mula KgOg, though we are unable to see why the formula should not bo 
KO4. Water decomposes the powder with effervescence and formation 
of the binoxyd, the equation being 

KaO,=K,0,+0^. 

The perozyd of sodium as prepared by a similar process is of a pure 
white color; like the ozyds of zinc and tin, it becomes yellow when 
heated, and on cooling again loses this tint Great heat is produced on 
mixing it with water, and a small quantity of gas is evolved ; its constitution 
Am. Jour. Sci.— Sbcokd Skkoes, Vol. XXXIII, No. 08.— Maboh, 1863. 
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is represeDted by the formula ^k^O^ or NaOs* The bmoijd of todnmi 
IS soluble in water, and the solution on evaporation givea large tabslv 
crystals of a hydrate, which has the formula Na.O^-f 16HO. AnodNr 
hydrate produced by the efflorescence of the first, nas the formula Na^Of 
+4H0. — Quar, Joum. of Chtm. Soe,^ Oct 1861, p. 267. w. e. 

9. On the eonstitution of Croeonie and Rkodvumie AcitUs — ^Wiu ibdi 
the formula of crystallized croeonie acid to be C,0H2Oj0+6HO, le- 
cording to which the acid is bibasio. The formulaa of aome of its prin- 
cipal salts are as follows : 

2.CioBa20io+6HO. CioCasOio+dHO. GioPbsOio-HHO. CioAqiOio. 

The yellow solution of croconate of potash is easily decolorised by oxjd- 
izing agents. Nitric acid and chlorine ffiye rise to a new add, which the 
author terms leuconic acid, the empirical formula of which is Ci^HgO,!, 

C H O ) 
the rational formula being probably *® *u^' > 0^, so that the add ii 

tribasic. 

Rhodizonic acid has most probably the formula C|oH^0.2, audit 
tribasic. Its principal salts hare, according to Will, the formulas: 

CioH2E20i2+2HO, CioH2Ba30]2+2HO, CioHPb^ia, CioHAgsOa(l) 

The rhodizonic acid obtained by Brodie, by the action of absolute alco- 
hol on the compound of carbonic oxyd and potassium, haa probably the 
formula CjqOiqKq orCj^OgEQ, and by solution in water, taking up 
oxygen and giving 6ff potash, is converted into croconate of potash. The 
acid of Will is clearly different, and dissolves in water witoout an alki- 
line reaction. — Ann, der Chem, und Pharm,, cxviii, 177, 187. w. o. 

10. On the pretence of Bubidium and Caeium in Tripkyline'; by £u 
W. Blake, Jr., of New Haven.* — Having obtained a quantity of the resi- 
dues of the preparation of litliia from triphyline, which gave, when ex- 
amined in the spectrum apparatus evidences of the presence of rubidium 
aud caesium, I have at the request of Prof. Bunsen made an analysis of 
it. After the removal of the iron and phosphoric acid, and the conversion 
of the sulphates of the alkalies into chlorids, it waa found to contain : 



Chlorid of lithium. 



« u 



potasasium, 
** " Bodium, 
** " caesium, 
" " rubidium, 



40-98 
9-29 

50-04 
O-ll 
018 

100-60 



The method of estimating the rubidium and caesium depends upon 
the insolubility of their platmo-chlorids as compared to that of the same 
salt of potassium, and the difference of solubility is not so great as to 
give very accurate analytical results. The above approximation however 
serves to show, that like some other minerals containing lithia, triphyline 
contains small quantities of these new and highly interesting alkaline 
bases. 

* In a letter to G. J. Brush, dated Heidelberg, Jan. 12th, 1869. 
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II. On a Safety-lamp far liihorafmy UH ; by C. M. Warrin. — Ths 
danger ftttending the diatillstion of highly inflinimable liquids, in glaw 
ratorU, ovar hd open flame, — And other maDipulntiona of similur nature, 
—tt commonly practiced in IsborMories, ha* probably been felt by every 
one who has rande tuch experiments. By the exercise of due preuiution, 
the cliancea for aoddent under such circuniilances, may doublJeu be 
greatly reduced ; yet the consequences which may re*u1l from a single 
mishap, are liable to be so serious (as the fate of the lamented Mansfield 
givea painful^vidence, allhougb I believe he was using a metnilic retort 
•t tlie time of the fatal occurrence), ibat it se«med to me desirable to de- 
vise means by which such experiments msy be conducted with safety; 
especially as the chemist has so frequently to resort to protracted frao- 
tional distillation of complex mixtures of inflammable suiMtances, as bis 
only means by whit^ to effect a separation, 

1 find that a lamp msy be constructed on the principle of Davy's safety- 
lamp for miners, so as to afford the important desideratum of safely, 
and at the same time combine utility and convenience for general use, in 
cases where a broad open flame and a difiiised beat are desirable. Sim- 
ple modes of applying the principle will readily suggest themselves. 

U is only requisite that the flame should be properly enclosed, and so 
placed and adjusted in relation to other parts of the lamp, that do part 
can become exceasively heated, and yet so as to afford sufficient heat for 
any work of the kind that may be presented,— the openings below and 
above for the supply of air and escape of tbe products of combustion, 
being securely covered with fine wire gauze, of about 2fiU0 mesbes to tbe 
square inch. With certain slight alterations, the lamp figured under 
" Gaskocblampen " in J. F. Luhme ic Co.'s, Berlin, catalogue of chemical 
•ppftratu* — a medium siie of which is represented in the annexed figure 
— makes a cheap and convenient lamp of this kind. As they may not 
be on sale in this country, a partial description, for the convenience of 
those who may desire to have them made, may not be sraiss. 

Tbe sides are of a single piece of sheet iron, riveted together where 
the ends meet; the upper and lower eilgea are bent respectively upward 
and downward so as to stand in a good 

position to receive the movable bnua V ^^ 

rings, a a, which serve to hold firmly S ^==^^^^^^~^^ 
the wire game with which tbe top and ^^vi!!l^^^^^ 

the bottom of tbe lamp are covered. IW ill^^F^ 

As the wire gauze will occasionslly K / fl^^H 

require to be renewed, this simple mode f-^ jK^lli ill^^B 

of construction seems a very convenient flf//| lll^^^L^ 

one, as the movable rings may readily Ml/a llf^^^B'^ 

be taken off and replaced whenever new Kin lllll^^ft 

The tubulure, b, — which may be _t ~. J^|.^ j— — zjJBB^" 
closed with a cork — serves for the !&• - '^^^^■■^Sv^^^^^^ 
trodnction of a match for lighting. ~ " --- ^^- 4r=^ =" '^^ --^^=' 

The nipple, e, communicates in the in- 

terior with a ring, 24 inches in diameter, made of copper tube, and placed 
in tha centre of the ump, 8^ inchta below the upper g&utt, t&d. ^o^^dftA. 
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\vith small perforations in the npper side, for escape of the gas. The 
height of the lamp, between the upper and lower sheets of gaaxe, is 5^ 
inches; its width across the top 4 inches, and across the bottom 6 incbei 

The only alterations which I have made, consist in the addition of the 
tubulure, 6, and the wire gauze across the bottom. It is obvious that 
they do not at all interfere with the use of the lamp as originally in- 
tended. It may still be ignited outside the eauze, so as to give a brosd, 
open, blue flame. When used as a safety-Tamp it is, of course, to be 
lighted inside, and furnishes a circuit of small luminous flames, but which 
afford sufficient heat for any purpose for which a safety-lamp ia conceived 
to be desirable. 

To show the confidence which one may repose in the safety of such s 
lamp, I may add that, I have repeatedly tested one by heating a &ttj 
oil to ebullition — during which the gauze immediately under the retort 
would acquire a dull red heat — and then pouring boiling ether upon the 
different parts of the lamp, without, in a single instance, being able to 
ignite it outside the gauze. A portion of the ether would fall through 
and burn in the interior, while some would lie in the spheroidal sUUe 
upon the gauze itself, until evaporated : showing that, if one were distill- 
ing such a substance, even witn such an excessive heat in the lamp, the 
retort might break, and its contents fall through upon the lamp withoat 
any kind of danger. A similar safety-lamp could easily be constructed 
for using alcohol instead of gas. 

Boston, February, 1862. 

12. Description of a new Fuiihle Alloy; by B. Wood, M.D. — ^In this 
Journal for Sept., 1860, will be found a notice of the cadmium alloy dis- 
covered by me consisting of from one to two parts of cadmium, two parti 
of tin, four parts of lead, and from seven to eight parts of bismuth, and 
so exceedingly fusible as to melt below the temperature of 160^ Fahr. 
A brief description of another alloy similar in character and scarcely lesi 
remarkable, is herewith submitted. It .consists of, 

Cadmium 1 part, lead six parts, bismuth 7 parts. 

This alloy melts at about 180^ Fahr., being nearly midway between 
the melting point of the old fusible metal consisting of the three metals, 
tin, lead, and bismuth, and that of tlie alloy first mentioned consisting of 
the four metals, cadmium, tin, lead, and bismuth. It is remarkable as 
exhibiting the liquidifying property of cadmium in certain combinations; 
also in the fact that while the mean melting point of the constituents 
composing it is much higher than that of those composing the old fusible 
metal, it melts at a much lower temperature, — being more fusible than 
any other alloy yet known consisting of but three metals. 

It has a clear, brilliant metallic lustre that does not readily tarnish. 
Its color is a bright bluish gray, resembling platinum : when cast, its free 
surface presents a white, frosted appearance. It is very flexible in thin 
plates, and breaks with a hackly fracture; but when thicker bars are bro- 
Ken, the fracture is smooth, resembling that of tempered steel. It is mal- 
leable but not perfectly so. In hardness it is about the same aa bismuth, 
and about the same as an alloy of two parts of lead and one part of tin, 
or *' coarse solder'* which it resembles more nearly in other respects. 

It may be that more approved methods of measuring temperature will 
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give tlie alloy a still lower melting point than above ascribed to it, as I 
see tbat the experiments made by Lipowitz* with my ** fusible metal" in- 
dicate for it a much greater fusibility than my measurements. 

IndUnapoIU, Ind, Dec. 21, 1861. 

13. Preparation of Hydrofluoiilieic add, — H. Devillb prepares hydro- 
flnosilicic acid by causing water to fall, drop by drop, upon a mixture of 
fragments of stone-ware and fluor-spar lieated to redness in a tubulated 
earthen retort, or, somewhat less conveniently, by passing a current of 
steam through tho mixture. By condensing the vapors formed, liquid hy- 
drofluoeilicio acid of about 17^ B. is obtained, and this by concentration 
may be brought to 29^ and 30^ without depositing any silica, while the 
acid prepared in the ordinary way by dissolving fluorid of siliccm in water 
can be brought to a strength of only about 4^ and 5^ before the solution 
becomes solid from the separation of gelatinous silica. At 7^ B. a solution 
of hydrofluosilicic acid contains 66 grms. of the anhydrous acid (2SiFlg, 
8HFI) per litre. At 29% the maximum condensation, it contains 326 
grms. per litre. 

The acid of 29^ is very energetic, expelling almost all the acids, ex- 
cepting sulphuric acid, when heated with their compounds. Since it 
does not attack wood or other organic matters it may be kept in kegs. 
It has but little action upon vessels of stone- ware, but destroys glass 
somewhat rapidly with formation of fluosilicato of soda. In the opinion 
of the author this acid is destined to become of considerable industrial 
importance. — AnndUn de Ckim, et Fhys.j Ixi, 333. f. h. 8. 

II. GEOLOGY. 

1. Note on the occurrence of Glauconite in the Lower Silurian Bocks ; 
by T. Stkrrt Hunt, M.A., F.R.S., of the Geological Survey of Canada. — 
In this Journal for Sept 1858, xxvii, 238, 1 mentioned that glauconite 
appears to be the coloring matter of some Silurian sandstones ; and in 
the Report of the Geological Survey for 1859, p. 195, 1 gave analyses of 
this material frqm the rocks of the Quebec group at Point Levis and the 
island of Orleans. In the latter place there are layers in the dolomitic 
conglomerate, which contain more than half their weight of sofl rounded 
bright green grains closely resembling the green sand of the Cretaceous 
period. Analysis shows them to be a hydrous silicate of alumina and 
protoxyd of iron with about eight per c^ent of potash, differing from the 

flauconite of secondary rocks in containing a large proportion of alumina, 
have since observed a similar mineral in limestones of the age of the 
Quebec Group from Texas, and in the Potsdam sandstone of the Uppper 
Mississippi where bright green layers described by Prof. Owen contain a 
large proportion of glauconite, whose composition approaches still closer 
to that of the secondary rocks. I am indebted for specimens of this to 
Pro£ James Hall. 

Murchison notices layers of green sand at the base of the Pleta limestone 
in Russia — and in Esthonia and Livonia, according to Schmidt, it charao- 
terizes strata which immediately overlie the alum slates. 

The occurrence of these green grains in strata near the base of the Pa- 

* DingWs Poljftedmiscfaes Journal, dviii, S76, Dpowitz foand that " Wood's 
fonble metal" when made of 8 parts of lead, 15 psjrti \Ann»!ODL« \^{mXa >^ «ei^ 
3 jmrtB cadmium, ftmd at 60^ 0, (140® F.).— Ena. 
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lieoEoio series in regions so remote as Texas, the Upper MisBiaaippi, As 
Lower St Lawrence and the shores of the Baltic, is a fact worthy of fur- 
ther attention, and I shall send yon my detailed analyses at an early day. 
Montreal, Feb. Ut, 1863. 

2. On the Saurian VerUhrm frwn Nova ScoHa, In a letter from Mr. 
0. C. Marsh to Prof. B. Silum an, Jr. — [In publidiing Prof. Agassii^ 
letter on page 138 of this volume, we supposed the rertebrss were newly 
found ; this is a mistake, we saw these vertebrss in Mr. Marsh'a hands six 
years ago when they were first discovered, and we assumed that the boocs 
referred to by Prof. Agassis were the results of last summei^a explora- 
tions. The following note from Mr. Marsh sets the matter right — a.] 

** The Saurian vertebrsB from the Joffgins coal formation of Nova Sco- 
tia, alluded to in Prof. Agassiz's letter m your January number, were not 
discovered last summer as the notice stated, but in August, 1855, while I 
was examining that locality in company with Mr. W. K Park of Audo- 
ver, Mass. In the hope of obtaining further remains I have hitherto 
deferred publishing any account of these remarkable fossils. A recent 
re-examination of the locality, however, afforded nothing of a similar 
nature, and I see no reason for longer delay in announcine the discovery. 

'* The vertebrso were imbedded in a stratum of shale which forms part 
of group xxvi in the section made of this formation in 1852 by Sir 
Charles Lyell and Prof. J. W. Dawson. The coal measures at this place 
have a vertical thickness of about 14,570 feet, and the stratum whidi 
contained the remains is a little more than 10,000 feet above their lower 
limits. It 18 beneath nearly 5000 feet of coal strata oontaining about 
twenty sepafate veins of coal. 

^ The vertebr® are about two and a half inches in transverse diameter, 
flattened and deeply biconcave. They resemble in form the vertebrs of 
an Ichthyosaurus, and at the time of the discovery I referred them to 
that ffenus. A subsequent comparison showed some points of difference, 
but the Enaliosaurian characters appeared to be equally marked in each. 

'*As these remains are apparently distinct from any known genun, I 
would propose for the species the name EoMurus AcadianuB. A descrip- 
tion of the vertebrffi, with plates, will appear in the next number of the 
Journal of Science. Very truly yours, 0. C. Marsh. 

" Yale (College. Feb. 10th, 1862." 

8. Canadian Pleistocene FossiU and Climate. — Prod Dawson, in a pa- 
per published in the Canadian Naturalist, gives a more complete list of 
the foAsiis of the drift in Maine, Canada, Labrador, <kc, than has been 
before presented, and makes some interesting deductions frpm them in re- 
gard to the physical geography, climate, <kc of that part of the North 
American continent during thai period. 

From the facts now given, and others before reported, the eondusion 
is unavoidable that a far greater degree of cold prevailed during the pleis- 
tocene epoch than at present The causes of this difference of climate 
Prof. Dawson finds in great recorded changes of level, and in the different 
distribution of land and water; during the cold period — as he infers — 
the relative proportion of dry land surface in the arctic regions to that 
in the temperate zone having been con^iiiderably greater than now. n. 

4. The Pre- Carboniferous Flora of New Brunswick^ Maine and BoMtem 

Canada ; by Prof. J. W. Dxwaov, LL.D. dcc^ (Canadian Naturalist^ May 

1801.) — ^In this and a fonaer papes ¥to^I>. ^^acr^^^ s^Vn^ ^\m^c«i ^1 
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Devonian fessil plants all new to scienoe except one Calamite, (C7. (rami' 
Uoneti) found in Europe. These plants were collected at Oasp^, C. £.,8t 
John's N. B^ and Perry, Maine, and represent the following genera, Pro* 
totaxiUM 1 sp., Dadoxylon 1, Stembergial^ AploxyUm 1, Sigillafia 1, 
Caiamitei 1, ArterophyUyUi 1, Sphenophyllum ], Lepidodendron 1, Lep- 
ida$trobu9 2, Lycopodiies 1, Ptilophyton 2, Selaginites X^Megaphyiimf 1, 
CordaiUM 2, Sagtnariaf 1, Cyclopteris 1, SpkenopUris, 

Of these the CyehpierU (C Jackwni) is the same submitted by Prof. 
Hcmrs to the geological section of the American Association at Newport, 
K. L By him, as by Prof. Dawson, it was compared with C, Hiberniea 
of Ireland. This and other species afford an interesting parallelism with 
the Devonian Flora of Europe. 

In a note to Prof. D.*s paper, reference is made to the discovery by Mr. 
Hartt of a number of additional species at St. Johns, N. B. Of these, 
specim^is have been sent to the Geological Cabinet of Yale College with 
some of the plants described by Prof. Dawson ; they include several new 
ones and some fi;enera not contained in Prof. D.*s catalogue. There are 
among them Neurcpterii^ SphtnoptertM^ N'6ggeraihi€Ly Cyclopteris, Cordor^ 
iU$ Unger, (properly Pycnophyllum Brong., as Unger's genus was pub- 
lished in 1860, urongniart's in 1849,) Lqndodendnm^ Amutlarioj etc.-— 
all closely allied to carboniferous species, but apparently distinct 

Goeppert in his recent memoir enumerates 57 species of Devonian 
plants of which he regards 60 as terrestrial — combining the plants for- 
merly described from the Devonian rocks of Pennsylvania and New York, 
with those now referred to, the number of species of this date now known 
in America will be seen to be nearly or quite equal to that of Europe. As 
the subject of our Devonian flora has but just attracted the attention of 
fossil botanists, we may expect that future discoveries will prove it to be 
much more rich in species than has been supposed. 

So far as the materials now in our possession suflice for a comparison 
between the Devonian plants of Europe and America, they would seem to 
indicate with equal generic identity a greater tpecifie diflference than has 
been noticed in the flora of the Carboniferous period. h. 

6. New epeciee of Lower Silurian foaeiU; by K Bilunos, F.R.S., Pa- 
leontologist G. S. C. Montreal, 21st January, 1862. This is a continu- 
ation of a paper published Nov. 21st, 1861, and noticed on page 186 of 
the January number of this Journal. It is issued by the Geological Sur- 
vey of Canada — ^under the able management of the distinguished geolo- 
gist Sir W. E. Logan, F.R.8. — and contains well written descriptions, and 
excellent wood cuts of about fifty new species, and one new genus of Low- 
er Silurian fossils. These fossils are from the Calciferous, Chazy, Black- 
river, and Trenton formations, and belong to the following genera, viz >— 
LiiniUe 2 species. Nautilus 1 sp., Orthoceras 2 sp., Holopea 4 sp., Cyclo- 
nem 2 sp., Pleurotomaria 2 sp., Murchieonia 4 sp., Eunema 2 sp., SuhU" 
lites 1 sp., Metaptoma 6 sp., Avicula 1 sp., Conocardium 1 sp., Modiokp' 
sis 6 sp., Ctenodonta 1 sp., Cyrtodonta 1 sp., Lingula 6 sp., Vieeina 2 sp., 
Trematie 8 sp., Arthroelema (new genus) 1 sp., Stromatopora 1 sp., Ser* 
pulites, species, and Bathyurus 1 species. 

6. Fourteenth Annual Report of Regents of the University of New 
York, on the condition of the State Cabinet of Natural History^ and the 
Historical and Antiquarian Collection annexed thereto^ made to til^ 1^ 
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8emb1y, April, 1861. Albany, Aug. 1861. — ^This brocfaare consitts of tht 
usual report of the Chancellor, giving a statement of the condition of the 
State Cabinet of Natural History, and of the expenditures during the 
year for the purpose of increasing its extent and uaefulnen ; together 
with the following appendices : — 

** (A.) Catalogue of the additions made to the State Cabinet of Natural 
History, from January 1st, 18G0, to January 1st, 1861.'' 

" (B.) Guide to the Geology of New York, and to Uie State Creoloei- 
cal Cabinet, — prepared by direction of the Regents ; by Ledyard Liod:- 
laen, Esq.'' This is an interesting and instructive popular treatise on the 
rocks and fossils of New York, with a brief review of the succeeding fb^ 
nations, not known in that State. It consists of about 65 pages of well 
written letter press, and is illustrated by 19 plates, containing some 220 
good wood cuts of the characteristic fossils of the New York rocks ;* to- 
gether with sections showing the order of succession of the fonnations of 
that state, and of the more modern groups of strata occurring elsewhere. 

*' (C.) Contributions to Palaeontology," by Prof. Hall, State Palaeontolo- 
gist, in which he describes with his usual clearness and precision, six new 
species, and one new genus of Braehiapoda — fifteen new species and two 
new genera of Univalves — and three new species of Cephalopoda, One 
of the univalves, Eucmphalun Conradi, described on page 107, appean . 
to be identical with a s))ecies figured and described by Mr. Billings un- 
der the name of E, DeCuvi^ in the July number of tlie Canadian Nat- 
uralist If so, Mr. Billings' name will have to take precedence, since the 
?apor in which it was figured and described was issued in advance of 
^rof. Hall's. Even if the two papers were exactly contemporaneous, Mr. 
Billings' name would still be entitled to preference according to the usages 
of naturalists, since his description was accompanied by a good figure, 
while that of Prof. Hall was not. 

Since the publication of the above, we have also received a continua- 
tion of Appendix (C.) of the Regents Report, issued in two parts. The 
first 24 pages came out in August, and the remaining 60 in September. 
In this continuation Prof. Hall describes from the Hamilton and Chemung 
Groups, Schoharie Grit, dec, a number of new fossil shells, IVUMlet, &c^ 
which we have not space to notice in detail. On page 53 we observe he 
gives a ^Supplementary note to pages 95 and 96 of the Idth Annual 
Report of the Regents on the State Cabinet," in which he materially mod- 
ifies his views in regard to the Goniatite Limestone at Rockford, Indiana. 
In the Idth Report of the Regents, he describes a number of fossils from 
this rock, and referred it to the horizon of the Marcellus shale. In the 
supplementary note mentioned above, he carries it up to the Chemung 
Group. It will be remembered that in the September number of this 
Journal, Meek and Worthen published a paper on the age of this Gonia- 
tite Limestone showing that it could not be of the age of the Marcellos 
shale, but evidently holds a higher position.f 

One of Prof. Hall's species, a Spirorbis, described on page 84 — the 
last page of the continuation — was by an oversight left without a name. 

* These are mostly the same cats used in the N. Y. Geological reports^ and the 
former Reports of the Regents of the University. 

f Meek A Worthen*s paper was in type in June, but was crowded out of the 
July number by a press of other matter, and laid over until the Sept. number. 
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7. Mr. Marcou on the Taeonie and Lower Silurian MoeJks of Vermont 
and Canada, — We have received a paper on this subject, read before the 
Boston Natural History Society on the 6th of November last, and pub- 
lished in their proceedings. In it, Mr. Marcou discusses the vexed ques- 
tion which has lately been so often before our readers, who are well aware 
that Mr. Emmons first gave the name of the Taconic system to the old- 
est Palaeozoic rocks of North America. The late Prof. Eaton, who sharea 
with Maclnre the honor of having founded American geology, taught 
that the rocks between the Green mountains and the Hudson were older 
than those to the west of that river. He divided all stratified rocks into 
three classes, carboniferous, quartzose, and calcareous ; by carboniferous, 
understanding schistose or argillaceous strata, and including in the car- 
boniferous division of the first or primitive series, the gneiss and crystal- 
line schists of the Green mountains ; above which he placed the first 
qnartzoee and calcareous formations, the lower Taconic of Emmons. In 
the second or transition series, he placed the argillites and sandstones 
which are to the east of the Hudson, and are followed by his second cal- 
careous formation, which seems to have included the Trenton group of 
limestones, and was succeeded by a third or lower secondary series. (Eat- 
on's Geol. Tezt-book, 1882.) In opposition to the facts of physical struc- 
ture, he supposed these formations to dip successively to the westward. 
The incorrectnees of this latter view was perceived by his pupils, and Mr, 
Eramons, still maintaining the succession adopted by Eaton, incloded the 
1st quartcose and calcareous, and the 2d carboniferous and quartzose in 
his Taconic system. This according to him underlies the Potsdam and 
Calciferons formations of New York, which are found horizontally resting 
upon the disturbed Taconic strata. These latter are supposed by him to 
have been disturbed previous to the deposition of the Potsdam, by a series 
of parallel faults, with upthrows on the east side, and to have a general 
eastern dip ; so that the newer strata seem to pass beneath the older ones, 
thus giving to the whole the aspect of an inverted series. In defining this 
view, as Mr. Sterry Hunt has shown in the last number of this Journal ; 
(p. 185,) Mr. Emmons has incorrectly spoken of them as inverted strata, 
while it is evident from his descriptions that he means to assert no more 
than an apparently inverted succession. 

The Primordial fauna recognized in these rocks by Emmons and Bil- 
lings, baa attracted the attention of Mr. Barrande, who has lately given 
in the Bulletin of the Geological Society of France, an excellent and elab- 
orate memoir ; in which he discusses the various publications of Mr. Em- 
mons, and those of other American geologists bearing upon the Taconic 
questiou. In this memoir, Mr. Barrande has apparently been led into er- 
ror by the language of Mr. Emmons, and speaks of the overturn of the 
whole system. Dr. Hitchcock has also called attention to another mia- 
conception of Mr. Barrande, who says that Sir William Logan^s published 
views about the Quebec group are ^* a formal recognition" by that geolo- 
gist ^ of the Taconic system at the base of the Lower Silurian.'' (Bulle- 
tin, p. 820.) Now, as Dr. Hitchcock remarks, the rocks in question are 
by Sir William Logan regarded as the equivalent of the Potsdam and 
Calciferous formations, with which Mr. Barrande appears to confound 
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them ; while the whole Taconic systeni, according to Ehiibodb, Iks benvA 
these formations. (Hitchcock; Geology of VermoDt, p. 886.) 

But if the Taconic syslena has been misunderstood b^ Mr. Barrande, 't 
has now been completely travestied by Mr. Marcou. Let us compare the 
system as defined by its author, with the Tiew of it given by Mr. Marooa 
in his late communications to the French Academy, and in tbe paper now 
before us. 

IsL Mr. Emmons asserts that the Potsdam and Calciferous repose nn- 
conformably on the upturned Taconic series. Mr. Marcou, on the ood- 
trary, while he follows the Canadian geologists in referring the sandstonai 
and dolomites of St. Albans to the Potsdam, makes them at the same 
time meml>er3 of the Taconic system. 

2d. Mr. Emmons expressly states that the gneiss and crystalline schists 
of the Green mountains formed the eastern limit of U)e original Taconic 
basin ; and that throughout the Appalachian range the ruins of thaid 
strata formed the lower Taconic rocks. Mr. Marcou, on the contrary, in- 
cludes all the gneiss and mica schist of Vermont as a portion of the Tsf 
conic series. 

8d. Mr. Emmons, as we have already seen, maintains that the rocks of 
his system owe their apparently inverted succersion to a series of disloca- 
tions and upthrows ; hence it results that the newer seem successively to 
pass beneath the older strata, the whole series having a genernl eastward 
dip, towards the Green mountains. Mr. Marcou, on the contrary, asserti 
that ^^crystalline and eruptive rocks occupy the centre of the Green moua- 
tain chain, and that the Metamorphic and other stratified rocks have been 
turned over on each side, to the east and the west, presenting the hair 
shaped structure, and all the accidents which accompany a complete 
overturn of a whole system of strata." {Comptti Rendus^ Nor. 4, 1861.) 
To those who arc familiar with the geology of the Green mountains 
this statement is certainly startling. The eruptive rocks of the chain 
are confined to a few small trappean dykes, and the granites are evidently 
strata altered in place. See farther on this subject, the Geology of Ver- 
mont, p. 572. As for great overturns from the centre of the chain, it is 
simply a fiction of Mr. Marcou*8 invention, unsupported by a single fact 
Can Ilitchcock, Emmons and others, who have grown gray among these 
hilU, have overlooked a condition of thinirs, which is apparent to a 
tourist who spends a week in the region ? We conceive Mr. Emmons to 
have erred in his explanation of the physical structure of the Vermont 
rocks; but it is at any rate conceivable, and to a certain extent counte- 
nanr'ed by the fact that at least one such great fault as he supixises, does 
occur to the west of the Green mountains, bringing up older strata, so 
that they overlap younger ones. We may here however say for the bene- 
fit of Mr. Marcou, that his notion of the structure of mountain chains is 
a fiction of tbe last generation ; and that although he compares his im- 
agined structure of the Green mountains with that of the Alps, every one 
who is familiar with modern Alpine geology is now aware that the fan- 
shaped arrangement of the strata described by De Saussurejs an evidence 
of a synciinHJ and not of an anticlinal structure. Mr. Marcou should 
further be informed that the granites of the Alpine summits, instead of 
being, as was ouce supposed, eruptive rocks, are now known to be altered 
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Antta of newer Secondary and Tertiary age. A similar structure holds 
good in the British Islands, where as Sir Roderick Murchison lias shown 
in his recent Geological map of Scotland, Ben Nevis and Ben Lawers are 
found to be coin))osed of higlier strata, lying in synclinals. This great law 
of mouutaio structure would alone lead us to suppose that the gneiss of 
the Green mountains, instead of being at the base, is really at the summit 
of the series. The strata between tliis gneiss and the Hudson River for- 
mation of the shore of Lake Champlain, we believe to be on the whole in 
their normal order; while the Georgia slates and the red sandrock which 
Mr. Emmons places at the summit of his Up])er Taconic series, are (with 
the exception of the small Laurentian area in West Haven,) the most 
ancient strata in Vermont. 

We cannot here stop to discuss Mr. Marcou's remark about " the un- 
stratified and oldest crystalline rocks of the White mountains** which he 
places beneath the lower Taconic series. Mr. Lesley has shown that these 
granites are stratified, and with Mr. Hunt regards them as of Devonian 
Age. (This Journal, vol. xxxi, p. 403.) Mr. Marcou has come among us 
with notions of mountains upheaved by intrusive granites, and similar 
antiquated traditions, now, happily for science, well nigh forgotten. 

But to return ; we have already said .that Prof. Emmons places in the 
Upper Tacouic series, the Georgia slates containing Paradoxides, and the 
sandstones with Conocephalites ; while beneath tliem, and in the lower 
Taconic, he ranges the Stockbridge liuiestones (Eolian limestones of Hitch- 
cock,) with slates above and granular quartz rock below them ; the whole 
series being by him regarded as destitute of fossils. Now if it should 
happen that these strata contain fossils, and these should be found to 
have a newer aspect than those of the Georgia sUites, it would show that 
Mr. Emmons has misunderstood the whole structure of the region, and 
that the apparent succession of the strata is the true one. In the recent- 
ly published report on the Geology of Vermont we find a list of the fos- 
sils up to this time found in these Stockbridge limestones, and identified 
by Prof. James Hall. The genera are as follows : JSuompkalus, Zaphren- 
ti$^ SlromaCopora^ ChcBietes, Slictopora and crinoids (p. 419); while the 
underlying quartzites contain ScolitktiSy a Lingula^ fragments of crinoids, 
an orthoceratite and a ModiolopsU? (p. 356). Surely these are not the 
organic forms which are to be expected in strata far below the horizon of 
ParadoxideSy Conocephalites and Atops, On the contrary they evidently 
belong to a higher fauna, and sustain the view of our friend Mr. Sterry 
Hunt, that the Stockbridge or Eolian limestones belons: to the Quebec 
group, or are of the age of the Calciferous and Chazy (this Journal vol. 
xxi, p. 402.) We are not yet prepared to go the length of Dr. Hitchcock, 
who conceives that they may be Upper Silurian or Devonian. 

At page 374, in the Geology of Vermont, we have a view of the St 
Albans section, in which the conformable superposition of the red sand- 
rock series to the Hudson River group, is admirably shown ; so that Mr. 
Hitchcock remarks ^* the natural inference from these relations is that the 
red sandrock is of the age of the Oneida or the Medina saudstone, and 
the Georgia slate, still newer, and therefore Middle Silurian. * * • 
If one wished to establish a palseontological system from the stratigraph* 
ical relations of the rocks containing the fossils under consideration, there 
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k kardl J a plaee to wkieh we would refer with suek confidence for At 
true order of the strata, as to these rocks id St Albans." p. 875. 

This accords with Sir William Logan^s remark about similar aectioM 
near Quebec. He says *' from the physical structure alone, no peim 
would suspect the break that must exist in the neighborhood of Qaebee, 
and without the evidence of fossils, every one would be anthoriaed to 
deny it** (This Journal, vol. xxxi, p. 218.) To this testimony of Sir 
William Logan, so strikingly confirmed by Dr. Hitchoocky Mr. Maroon 
alludes, remarking that he can find no facts showing any conflict between 
palflsontology and stratigraphy ; an assertion which in the eyet of all who 
nndiirstand the question, will be most charitably regarded as OTidendog 
only his own ignorance of the question. We have no doubt from the 
pal«ontological evidence, that a great dislocation and overlap exists both 
at St. Albans and at Quebec. 

Not content with having annexed the Green mountain gneisa to his 
Taconic system, Mr. Marcou next proceeds to discuss the Lauren tian and 
Huronian rocks of Canada in this wise. Sir William Logan, be tells n^ 
having found some Taconic rocks on the southern edge of the Lauren- 
tide mountains, ** proposed to introduce into the table of the Amerieaa 
strata two new systems, which he called the Lanrentian and Huronian 
systems. The Laurentian system is composed of the Lower Taconic, to 
which are added all the unstratified crystalline rocks forming the eentfs 
of the Laurentide mountains, such as granite, syenite, diorite and po^ 
pbyry, mixing together strata and eruptive rocks; an attempt which was 
unexpected from a stratigraphical geologist His Huronian ayvtem is 
formed from a mixture of the St. Albans group of the Upper Taconio 
with the Tnassic rocks of Lake Superior, the trap naUve-copper-beariag 
rocks of Point Keweenaw, and the dioritic dyke containing the ooppsr 
pyrites of the Bruce Mine on Lake nuron.** p. 247. Comment upon 
such a display of ignorance and misrepresentation is almost nnnecenary. 
As to the Laurentide mountains, of which Mr. Marcou knows abeolntehf 
nothing, we may state that one of their most remarkable featorea is tbs 
almost complete absence of unstratified rocks. The gneiss, hypersthene 
rock, quartzites and limestones, which make up their 40,000 fieet, are all 
most clearly interstratified, and are lithologically entirely distinct from 
the gneins of the Green mountains, a fact upon which Eaton insisted thirty 
years ago. (Geological Text-book, 2d edit, 1 832.) For a map of ths 
Laurentian limestones, showing their distribution, see the Geol. Survey of 
Canada, Report for 1 859. This system has been identified and recog- 
nized by Sir Roderick Murchison as identical with the fundamental gneis 
of western Scotland, which he now calls Laurentian ; an additional reason, 
in Mr. Marcou's eyes, for denying the existence of the Laurentian system. 
As for the Huronian series, with its 10,000 feet of quartxitee, congk>m- 
erates and diorites, so carefully studied and described by Mr. Murray, it 
neither includes Mr. Marcou^s favorite Trias, (the Ste. Marie aandstonei, 
which all the world now knows to be overlaid conformably by the Black 
River limestone^,) nor the rocks of Keweenaw Point, the Upper Copper- 
bearing series of Sir William Logan ; which he shows to be in the strati- 
graphical position of the Ste. Marie sandstones, and to rest horixontally 
on the upturned Huronian strata. As for the error that would miks 
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(he fltnitified diorites of Lake Huron a dyke, coroment is unneeeflBarj. 
Mr. Ifaroou tellt ua that the labors of Messrs. Jewett, Billings, G. M. 
HaII, Perry, Farasworth, Richardson, Bell and himself, have resulted in 
the collection of more than 1200 species of fossils from the Calciferons 
•androck. Now the whole number of species yet described from this 
ibmiation by Pro£ James Ilall, Vannxem and Billings, including the 
Point Levis fossils, is not much more than 200. As for the additional 
1000 species, Mr. Marcou*s reiterated statement is either a mistake or a 
great exaggeration, though we do not doubt that farther researches must 
add to the fiiuna of these rocks. It will be noticed that in the lists of 
fossils given by Mr. Marcou, he does no more than make a display of the 
names cited from Mr. Billings's late published descriptions. 

A word about Sir William Logan's sections, given in the Canadian 
NaiuraUH for June last, in a paper on the Quebec and Lake Superior 
rocks, which will appear in the next number of this Journal. Mr. Mareon 
chooses to confound the actual section from Montmorenci to Orleans Isl- 
and, with an ideal one showing the supposed mode of deposition of the 
Paiseoooic strata of eastern North America. To this section, and not to 
the actual one observed near Quebec, belongs the series cited by Mareon 
on page 247 ; which includes the strata from the lower black shales of the 
Potsdam to the top of the Birdseye and Black River limestone. In this 
•ection, Sir William makes no reference to Quebec ; nor has he, as Mr. M. 
would imply, anywhere described the Potsdam shales or the Black River 
limestones as visible in that vicinity. In noticing the section from Montr 
moreoci to Orleans Island, Mr. M. regrets that having no diving apparatus, 
he could not satisfy himself that the bottom of the intervening river is oe- 
cnpied by Utica and Hudson River rocks. The evidence of this given by 
Logan, is however very simple, being the occurrence of Utica fossils, alike 
at the foot of the Fall and on the adjacent shore of the isUind, to the north 
of the great fault Here we must pause to congratulate Mr. Marcou up- 
on one correct observation made by him at Montmorenci. In the Pro- 
ceedings of the Boston Natural History, for December, 1860, Mr. M. gave 
na hia views on the geology of that place. Logan had long before 
stated that the horizontal strata at the summit of the Fall are Trenton 
limestone, with its characteristic fossils, and that the same rock, inclined 
at a high angle, is found at the foot ; where it has been let down by a 
fault, and is succeeded by Uie Utica slates and the Hudson River group. 
Mr. Marcou however, from his observations on a memorable day (the 28th 
September, 1849, he tella us,) was enabled to declare that Sir William 
Ix^an was altogether wrong. The limestone at the summit, Mr. Marcou 
referred, with some doubt, to the Niagara period, but he did not see the 
same rock described by Sir William at its foot, and says ^* it is difScuh 
for me to believe that fifty feet of limestone could have escaped my no- 
tice.'' He moreover asserts, with all the emphasis of italics, that *^the 
quartxite and mica schist haA>e vpheaved the bituminous black slates^ and 
ik$ almost horixontal strata of limestone have been deposited after the dis- 
loeationj* His visit to Montmorenci last autumn however taught him 
better, and he now tells us that the limestone *^ at the top of the fall and 
ui the foot of the precipice^ immediately in contact with the guartwitey art 
sff ths Trenton limestone age,^ p. 249. The italics this Ume are our own. 
He moreoTer says that in 1849, he erroneously considered the black slatea 
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below as older than the Trenton h'rnestone, and admits that they eontm 
the characteristic Uliea fossils ; which, as Sir William Logan has shows, 
occur likewise on the north side of the island of Orleans. It is a mas 
guilty of mistakes of this kind who ventures, with his notes of a few 
days' tour, to correct the results of years of patient labor. The nators 
of the crystalline rock at the fall seems to cause Mr. Marcoa no lictlt 
perplexity. In I860 he called it ** quartzite passing into mica schiit, 
(gneiss of Messrs. Logan and Bigsby.)" In his paper now under review, he 
calls it Taconic, and describes it as *' a quartzite, which Mr. Logan, for sn 
unknown reason, persists in calling Laurentian gneiss." In his last com- 
munication to the French Academy however, (Oomptis RenduSj Nov. 18, 
18(5 1 ), he himself speaks of ^ the gneiu of the Fall of Montmorenei^ as a 
part of the crystalline rocks of the Lanrentide mountains. We congrat- 
ulate Mr. Marcou tliat he is, little by little, admitting the correctneis of 
Sir William Logan^s original description of Montmorenci. 

But we must conclude this notice, which the opportunity afforded by 
it to discuss the interesting theme of the Taconic rocks, has led us to pro- 
tract beyond the limits at first intended. The rocks of Vermont sod 
Canada still require much study, before the details of their structure can 
be fully known, but we think that it is evident that iu the red sandrodc 
and the lower black shales we have the Primordial zone, of which the 
original Potsdam sandstone is a member. These we believe to be, with 
the exception of the small Laurentian area, the oldest rocks of Vermont, 
and we conceive that the whole series of Lower Taconic rocks, which Em- 
mons and Marcou place beneath these, will prove to belong to the second 
fauna, if not in part to still newer rocks. So that Mr. Emmons' daim 
for the Taconic, as a system of strata older than the Potsdam age, is as 
yet unsupported by any evidence. t. 

[Note. — In reference to certain charges of a personal nature brought 
by Mr. Marcou against the editors of this Journal and contained in this 
brochure — it is perhaps needless for us to say that they are wholly un- 
founded. The reference to Prof. Dana in the paper is also without foun- 
dation as he n«3ver saw the article referred to, owiug to ill health, until 
months afler it was printed.] 

III. ASTRONOMY AND METEOROLOGY. 

1. On the Companion of Sirius ; by Prof. G. P. Bond, Director of the 
Observatory of Harvard College. — The companion of Sirius, discovered 
by Mr. Clark on the 31st of January, with his new achromatic object- 
glass of eighteen and one- half inches aperture, I have succeeded in ob- 
serving with our refractor as follows : 

Angle of position, 85° 16' i l^-l 

DisUnco, 10" 37 ± 0"-2 

The low altitude of Sirius in this latitude, even when on the meridiaD, 
makes it very difficult to catch sight of the companion, on account of 
atmospheric disturbances ; when the images are tranquil, however, it is 
readily seen. It must be regarded as the best possible evidence of the 
superior quality of the great object-glass, that it has served to discover 
this minute star so close to the overpowering brilliancy of Sirius. A 
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defect in the material or workmanship would be very sure to cause a 
dispersion of light which would be fHtal to its visibility. 

It remains to be seen whether this will prove to be the hitherto invisi- 
ble body disturbing the motions of Siriun, the existence of which has 
long been surmised from the investigations of Bessei and Peters upon 
the irregularities of its proper motion in right ascension. 

A discussion of the declinations of Sirius, establishing a complete 
eonfirmation of the results of Bessei and Peters, has been recently com- 
pleted and published by Mr. Safford. The following passage is extracted 
from the last Annual Report of the President of Harvard College. Al- 
luding to the operations at the Observatory, the Report gives, as the con- 
clusion of this discussion, ** an interesting confirmation of BessePs hy- 
pothesis that the star revolves around an invisible companion in its near 
vicinity ; — the period of revolution is about fifty years.*' 

It will reouire one, or at the most, two years to prove the physical 
connection or the two stars as a binary system. For the present we 
know only that the direction of the companion from the primary accords 
perfectly with theory. Its faintness would lead us to attribute to it a much 
smaller mass than would suffice to account for the motions of Sirius, 
nnless we suppose it to be an opaque bo<ly or only feebly self-luminous. 

2. On the Discovery of the Asteroid (12) ; (communicated by Prof. G, 
P. Bond, .Director of the Observatory ot Harvard College.) — In reducing 
the positions of the asteroid Maja, made at the Observatory of Harvard 
College in April and May last, Mr. T. H. Safford had occasion to refer to 
the observations made by Dr. Peters at the Otiservatory of Hamilton 
College, published in Brilnnow's Astronomical Notices, No. 27, p. 20. 
The first three of these, namely, those for May 9, 11 and 12, were found 
to agree with the nearly cotemporaneous ones made hero, but the re- 
mainder presented an unaccountable discrepancy. 

A comparison with Mr. Hall's ephemeris of Maja, published in the 
Astronomische Naclirichten, No. 1315, showed that the Cambridge se- 
ries entire, and the first three of the Hamilton College positions, belonged 
to Maja; but the remaining eight, from May 29th to June 13th, differed 
widely from the ephemeris. That the latter was not at fault, was proved 
by its accordance with all the Cambridge positions. 

The sptematic character of the differences, suggested, as a possible 
explanation, that Dr. Peters had, in the interval between May 12th and 
29th, left the track of Maja, and fallen upon a new planet. Mr. Safford 
proceeded to verify this conjecture by computing from Dr. Peters' pub- 
lished observations of May 29th, June 7th and 13th, the following ele- 
ments, which have a decidedly asteroidal character : — 

1861. May 29*3851 Wash. m. t. 

M 2210 24' 4y'-6 

V &50 28 7 -3 

n 208 37 18 -8 

i 5 20 2 -6 

(p 8 21 49 -8 

\i 1258''-997 

The observations, as printed, furnished only approximate positions, for 
want of accurate places of the comparison stars. The latter have since 
been supplied from the Harvard Zones. The elements representing the 
corrected places are as follows : — 
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which leaves no doubt that the object in question is a new asteroid icd- 
dentalljT fallen upon in searching for one discovered but a few weeb 
earlier. Its mean distance from Uie sun is the least of the known groap. 
3. Hu recently discovered Asteroids, — As a name has at length been 
assigned to the asteroid (m) ; the names of (ei) and {») have been 
changed ; and new elements have been computed for most of them, wo 
now give a complete list of the asteroids discovered since 1859, with the 
roost recently determined elements. 
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299 8 -2 

48 21 -8 

11 14 37 -1 

0-2236460 



(71) Niobe. 

1861. Sept. 26-6 

822°16'20"-8 

221 69 19 *0 

816 18 7 *4 

28 17 67 *6 

01738417 



\ 



(72) . 

1861. May 29-6 
218° 8'24''l 
829 22 16 -6 
208 1 28 -0 
6 28 16 -2 
0*1191068 
\l29"-872 



k 
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In tbe above tables 

L represents the mean longitude of tbe planet at epoch. 
71 " ** longitude of the perihelion. 

Q '* ** longitude of the ascending node. 

i ^ ^^ inclination of the orbit to the ecliptic. 

e " " excentricity of the orbit 

A* " " mean daily motion, 

a '* " semi-major axis of the orbit 

Comparing these elements with those of the asteroids previously discov- 
red, we find that the asteroid nearest the sun is (73), with a mean distance 
' 1 4 and a period of 1 148 days. The asteroid most remote from the sun 
I Cybele, with a mean distance 3*43, and a period of 2322 days. The 
rbit of (79) is therefore nearer to that of Mars than to that of Cybele. 

The asteroid whose orbit has the least excentricity is Concordia, its ex- 
eotricity being 0*0 i; that which has the greatest excentricity is Poly- 
ymnia, its excentricity being 0*337, which is considerably greater than 
iftt of any other known planet 

The asteroid whose orbit is least inclined to the ecliptic is Massillia, 
rhose inclination Is 0^ 41'; that whose orbit is most inclined to the 
cliptic is Pallas, whose inclination in 34° 42'. 

Of the 72 asteroids whose orbits have been computed, 18 have their 
scending node in the first quadrant; 24 in the second quadrant; 17 in 
be third quadrant; and 13 in the fourth quadrant 

4. Discovery of a Telescopic Comet. — A telescopic comet was discovered 
t this Observatory by Mr. H. P. Tuttle, at 3 a. m., Dec. 20th. The 
>1 lowing observations and elements have been obtained. 

CUmrvQticm of Comet 1861, III, made at the Gbeervatory ofBarvard CoOeffe^ Cam- 
bridge^ U. S. [By a provisional redaction.] 

M. T. Cftmbrid« 

1861, Dec. 28, 18^ 25' 

80, 18 20 

1862, Jan. 1, 18 37 

The following elements have been computed by T. H. Safford, Asaist- 

ot at the Observatory :-^ 

T. 1861. Dec. 6*9867. M. T. Washington, 
log. 9, 9-92400 

w,* 8310 89'10 

a, 146 8 -78 App. equinox Jan. 1, 18QBL 

i, 41 58-40 

Motion retrograde. 

The middle observation is represented as follows : 





A. R. 


Dm. 


84* 


14* 12- 55-8 


-*oi2'8y 


16 


14 15 29*9 


-1 24 43 


18 


14 18 29-9 


48 9 81 



i\ cos. 6, +0'iy 

5P, -fO-03 

The subjoined cphemeria may perhaps be useful for the reduction of 
•bservations. 

18l» Washington. Comet's A. R. 

1868. Jan. 1, 2149 40' 

8, 215 89 
5, 216 49 

7, 218 19 

9, 220 18 

About the 20th inst. it will approach the north pole. 

* Distance of the perihelion from the ascending node in the direction of motion. 
Am. Jocb. Sci.-^bcokd Sbriss, Vol. XXXIIl, No. 98.~Mabob^ 1862, 

37 



Comeths Dec 


log. A 


+30 8' 


9-755 


8 86 


9-714 


15 9 


9-675 


22 59 


9-688 


+32 8 


9-609 
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JEl0fMn<t qf CbfiM< m, 1601 ; by H. P. TonLB. 

Perihelion passage, Dec 7-20di. IC T. Gr. 
log. q 9-028922 

V 173« 27 42^-7 

il 145 7 59 -4 M. eq. 1882<0 

< 41 51 54 '2 

Motion retrograde. 
From observBtiont of Dec. 28th, Jan. let, 4th, and 7th. 

4. Encke^B Comet — The physical phenomena which this comet bn 
exhibited on several previous occasions, have been again repeated duihig 
its present apparition. At first it was quite destitute of any central ooik- 
densation — more so in fact than is common with even the faintest teles- 
copic comets. This is its usual aspect when far distant from the 8vii. 
It soon acquired greater consistency and even exhibited an almost spark- 
ling nucleus. It was for some time visible to the naked eye, and showed 
a respectable tail 1^ in length. 

Its most interesting peculiarity was a very decided disposition of iti 
nebulosity on the side towards the sun, constituting a faint tail, as it 
were, opposed to the normal direction. This was formed a long Ume 
hefore the true tail made its appearance. It is by no means a new (ea- 
ture, as it is mentioned in its preceding apparitions by Strove, Schwabe, 
Wichman and others. In 1848 and again in 1852 it was particultrlj 
evident. The fact of its repetition in so many instances gives a kind of 
individuality to this comet, distinguishing it from most bodies of its class, 
and is interesting from its associations with its otherwise very remarkable 
character. G. P. Bohd. 

Observatory of Harvard College, Jan. 8d, 1862. 

5. Shooting Stars of January 2, 1862. — In Connecticut, a cold wind 
blew violently during most of the night of January 1-2, 1862, but tbe 
sky was clear. A lady in Hartford, in this State, who was up early on 
the morning of the 2d inst. saw at about 3^ 45°^ a.m. iu the southern 
sky a luminous cloud moving from west to east, which was followed by 
othere somewhat less luminous. Shooting stars appeared moreover to be 
unusually frequent, and were noticed by this observer for an hour ending 
at 4^ 45"* A. M. They were very numerous and at times as many as 
three per minute were seen. They passed from north to south, appear- 
ing most thickly near the zenith. I have not succeeded in ascertaiuing 
that this' phenomenon was observed by any one else. 

It is not easy to interpret the luminous clouds above reported, or to infer 
what was the actual number of shooting stars visible in the sky at Hart- 
ford during this hour. The statement adds however new strength to the 
probability that the 2d of January is one of the meteoric periods. In bis 
valuable Oalalof/ue des Principales Apparitions d^JStoiles Filantts^ pub- 
lished at Brussels in 1839, Mr. A. Quetelet cites two instances iu which 
these meteors have been reported as uncommonly numerous on the morn- 
ing of the 2il of January, viz. in 1835 and 1838 in Switzerland ; and in 
his 2d edition (1841.) he adds two other cases, viz. in 1839 at Ho^^sekop 
in Finland and in 1840 in Belgium. In 1825, January 2, about 5 a. H. 
a grand fireball was seen in Tuscany, Italy, and on the same night both 
before and after it appeared, falling stars wore seen there in great num- 
bers. (Ferussa^^ Bull, de Set, Math,^ Mai, 1825.) In a paper published 
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»7 me in 1 839, vol. xxxv, 1st series of tbe Amer. Journal of Science, ibis 
late was named as one of the possible meteoric epochs. Owing in part 
t least to tbe inclemency of the weather, this ])erio(l has been generally 
eglected. It is to be hoped that hereafter it will receive the attention of 
bser^'crs, and that the average honrly number of meteors then visible, 
nd the place of apparent radiation at this season may be determined. 

£. 0. IIerrick. 

6. Large Meteors, — Several large meteoric fireballs, as below specified, 
are recently been seen in this part of the country, and any person who 
an give definite observations on any of them, is desired to communicate 
iem to the editors of this Journal. 

(I.) 1861, Dec 9, 6 a.m.; near Brunswick, Maine, one, moving from 
V. to £., breaking into three parts. (2.) Dec 17, 4f p. m. near Buffalo, 
r. Y., one with train, in S.E. (3.) Dec 25, at sunset, from Connecticut, 
ne seen in the S. over the Atlantic ocean, S. of Long Island, moving 
owly from 10° hi^h obliquely to horizon. (4.) Dec. 30, 7 p. m„ Ilart- 
>rd, Cl, one in S.W. passing slowly from a Cygni to DelphinuA, exnlod- 
ag with noise like a pistol. (5.) 1862, Jan. 3, 7'» 17"* a.m., Now York 
/itv, one apparently as large as a third the moon's diameter, with short 
rain, going from E. to W. (6.) Jan. 5, at sunset, one seen at Setauket, 
4. I., N. Y., from N.E., sparkling. ii. 

7. Catalogue of Meteorites and Fireballs from A,D, 2 to A,D. 1860 ; 
y R. P. Greo, Esq., F.G.S. Lond. 1 860, pp. 74, 8vo. (From Report of 
(rtL Assoc for Adv. of Science for 1860.) — This im|x>rtant catalogue is 
tartly a sequel to the series of reports on Luminous Meteors published 
iDce 1847 in the annua) volumes of the British Association, and partly 
A a continuation and enlargement of a Catalogue of meteorites published 
\y Mr. Greg, in the Lond., %c Phil. Mag. for Nov. and Dec 1854. 

It comprises, with introductory and concluding statements and notes, 

(!.) A tabular catalogue with supplement, (57 pages,) of meteorites, 
letonating meteors and large noiseless meteors, (about 1900 cases in allj 
ionibined in one chronological series, from A.D. 2 to 1860, stating the 
»laoe, month, day and hour of the occurrence so far as known, and in 
otne cases the size, weight, direction, velocity and other particulars, but 
isually without reference to the book or journal authorizing each state- 
nent; a general reference being however given to the sources from which 
he matenal of the catalogue is derived. 

(2.) Ten analytical tables showing the yearly, monthly and hourly dis- 
Tibatton and direction when known. These analyses evince much skillful 
abor, and present many interesting results. 

There may be no theoretical objection to mingling in one catalogue me- 
eorites and large meteors, but it is hard to discriminate between the 
arge and the small. Of meteors as brilliant as Venus there are probably 
icveral hundreds visible in the earth's atmosphere every day, and no 
catalogue can be made which shall comprise even a hundred-thousandth 
)art of the large meteors, fairly so called, which have been visible in our 
itmosphere during these 1858 years. These meteors are only larger 
hooting stars, and there seems to be no special reason for separating them 
rom the smaller, except that they are less numerous. Every case of me- 
eorite, fire-ball or shooting star, of whatever size, whose velocity, altitude, 
)r direction is ascertained even roughly, is worthy of carefvil t^c^td^ isJ^. 
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oilier eases are of nmcli lees astronomical importance, except tbcss in 
which meteors have appeared in showers or in unusually large nurobeiL 

The work is one of great convenience and much value, notwithstand- 
ing some errors and omissions. These are however not more numerom 
than might have been expected in the first issue, and we have no doubt 
that the author with his well known leal and thoroughness will render 
future editions yet more complete. h. 

8. P. A. Kbsselmbter : Ueber den Ursprunp der Meteoreteine : with 
three tables : (from the 3d vol. of ** Abhandlungen der Senckenbergischen 
Naturforschenden Gesellschaft," at Frankfort-on-the-Maine.) Frkii-M. 
1860. 4to, pp. 144. — The first 45 pages of this work are occupied with 
a discussion of the subject of meteorites, especially with reference to their 
mineral characters, and their distribution throughout the globe and 
throughout the year. Some account is also given of the history of the 
science and of the hypotheses which have been proposed to explain their 
origin. His own conclusion is the untenable one that meteorites are prob- 
ably connected with the active volcanoes of our earth. 

Three charts accompany the three tables, viz. (1) one of Europe showing 
the localities, by numbers referring to the extended table, of the meteo^ 
ites which have fallen in Europe, and showing also the position of the ac- 
tive volcanoes there found ; (2) one indicating in like manner the meteoric 
falls and the active volcanoes of the eastern hemisphere ; (3) a similar 
map of the western hemisphere, with a side map of the United States 
bearing like data. These interesting maps ahow that the law of the geo- 
graphical distribution of meteorites is a simple one, viz. meteorites hare 
been found most abundant where intelligent observers have been most 
abundant 

On pages 45, 46, 47 is a catalogue of 130 European meteorite-falls 
since 1700, arranged and summed according to the months of their oc- 
currence, and on p. 48 is a like catalogue of 23 cases in Asia since 1700. 

The remainder of the book (pages 49 to 144 inclu.«.) is occupied with 
tables enumerating all known meteorites and meteoric irons, with their 
time and place of fail, if known, some other details, and rtfferences to the 
work wherein described. One series is arranged geographically (p. 49- 
84,) and another series ^ives in chronological order a catalogue of meteor- 
ites certain and probable, from the earliest tiroes to the prtaent day, dis- 
tinguishing (not always successfully,) by difference of type in the nnmber 
prefixed, between the certain ainl the doubtful. In his zeal for thorough- 
ness the author has introduced numerous cases from Chinese Annsls 
which may be somewhat uncertain, and begins his list with the case of 
the *^ fire from heaven" which destroyed Sodom, Gomorrah, Admah, and 
Zeboim. The total number is 

Of known date. Of nnknown date. 

More cyr less certain stoDe-falls, 287 17 

•• •• " " iron-fallB, 17 97 

•♦ " « doubtful stone falU. 887 24 

" « ^ ** iron-falla, 6 10 

647 H8 

Then follows a list, (p. 134-143,) of bolides and probable meteorites 
and meteoric iron masses. The work is well arranged, and furnishes the 
most useful aerolitic catalogue hitherto published. A few errors observed 
in it will hereafter be mentioned. b. 
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'. Jhtiraci 1^ Hftteonloffieai Obtertalioni madt during Of ytar 1861, 
\ the averaga of nine ytar). at Sacromeiilo, Cat., Ut 38° 31' 41" N, 
1 2 1" 28' 44" W. Alliiiuie at the lop of ilie ievee, in front of Ui« city, 
feet 5 iochea. Ileiglit of lovrer surtuce of mercury, fi9 f«et 6 incli«t 
V9 low tide fit San Francisco ; by Tiiouas M. Loqak, M.D. 
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IV. MISCELLANEOUS SCIENTIFIC INTELLIOKNCaB. 

1. Letter from Prof, Aug. De la Rivr respecting the paper <jf Jfr. 
B, V, Marnh^ on the Aurora , viewed as an electric discharge. ^'Monsieor 
SilliiUAn, Editor of the American Joumnl of Science and Arts : — Sir: No. 
03 (Maj, 1861) of your Journal contains an article bj Mr. B. V. Marsh, 
upon ** the Aurora viewed as an Electric Discharge between the magnetic 
poles of the Earth, o&c.'' The author's ideas on tlie origin of the Aurora 
j^realis approach so closely to those which I put forth niore than twelfe 
years ago on this subject, that I fear my researches are unknown in Araer- 
iCA, although Mr. Marsh makes an indirect allusion to them in a note. 
Permit me then to recall to you in few words my claims to priority re- 
specting the explanation of the phenomena of the Aurora Borealis. 

I developed the theory of the Aurora Borealis for the first time in % 
letter to Arago in 1849 which was published in the Annales de Chimiett 
de Physique* On the same occasion I addressed a letter to Rcgnault 
inserte<l in Comptes Rendus de VAcad, dea Sci. de Paris^f in wLicb to 
support my theory, I cite an experiment I had devised which showed the 
influence of a powerful magnet upon electrical discharges passing through 
a highly rarefied gaseous medium. 

Later, in the third volume of my Treatise on Electricity,! published eir- 
ly in 1858, (by Longmans, London,) I have given a description and com- 
plete theory of the Aurora Borealis such as is now generally accepted. 

The inaguificent Aurora Borealis of 20th of Aug. 1859 went to confirro 
even in its minuter details the explanation which I have given of this 
phenomenon. This I have stated in a letter addressed to l>e Senannont 
which appeared in Comptes Rendus (T. xlix, p. 424.) and which was fol- 
lowed by a second in the same vplume, p. 6G2. I have also in the Ank 
des Sc, Phys, de la Bib, Univ.de Geneve, Sept. 1859, a detailed notice on 
the same subject, and finally I sum up in an article more general and ex- 
tended, and published in the new series of the Bibliotheque Universelle, 
(Nov. 1869) my whole theory of the Aurora Borealis, supporting it by 
observations and experiments fitted to demonstrate its truth. 

In these later publications I insist more particularly upon observations 
made during the occurrence of the Aurora, either in magnetic observa- 
tories or in telegraphic ofiSces, as alike demonstrating the existence of cur- 
rents of electricity directed from north to south in our hemisphere be- 
neath and very near the surface of the eartli. These currents in their 
discharge acting in the polar regions between the positive electricity of 
the atmosphere and the negative of the earth must^ as I then said, {C, 
B. de la Acad, des Sc, T. xlix, p. 006,) exist permanently but only with 
variable intensity according to the season of the year and the state of the 
atmosphere. When owing to favoring circumstances this intensity is 
considerable, the discharges are accompanie<l by the light, which in ren- 
derinrr them visible, constitutes the Aurora Borealis. I rest these consid- 

— - 

erations upon the frequent appearance of the Aurora Borealis, which is 
almost daily, in the polar region. As appears from the observations of 
Messrs. Lottin and i3ravais, during their residence in Bossekop, and of 

* Tome Txv, p. 310. ''Sur les variations diurnes de UAi^n^ille Aimant6e et les 
Anrores Bor^ales," f Tome xxix, p. 412. J VoL III, p. 28S. 
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le collected by Prof. Henry at the Smithaontan Institution.,, on the 
carance of the Aurora in the Northern United States and in Canada.* 
^uite lately a distinguished astronomer, Lamont of Munich, has demon- 
ted by direct observation the constant existence of electric currents 
ring on the earth's surface from north to south in our hemisphere, so 
t what has been before a very probable conjecture is become an incon- 
vertible factf He has also established the existence of electric currents 
ulating from east to west over the surface of the earth. But these cur- 
ia (the origin of which has no relation to that of the first named,) have 
bing to do with the phenomena of the Aurora Borealis : their essen- 
effect is to give to the magnetic needle its normal direction, although 
others, (etist and west currents) being much more variable in their 
innity, only tend more or less to modity this direction. 
D substance, I believe I was the first to demonstrate that the phenom- 
. of the Aurora Borealis are the result of the combined action of ter- 
;rial magnetibm and the discharges which take place between the pos- 
e electricity of the atmosphere and tlie negative of the earth, and I 
aider it proved that even in the smallest detail of form, of appearance 
I the accompanying phenomena, the known laws of electricity sufiQce 
pve a perfectly satisfactory explanation. 

Accept, sir, (fee, Aug. dx la Riys. 

eneva, Oct 16th, 1861." 

^e take pleasure in placing Prof. De la Rive's letter before the reader 
this Journal, especially as it gives us an opportunity of disclaiming 
' iiitentfon on our part of doing the slightest injustice to the world-wide 
utation of the distinguished Genevan Professor. The splendid phe- 
nena of the memorable Aurora of 1859 gave occasion to apply anew 
well known views of Faraday,| Hansteen, De la Rive and others, on 
electrical character of the Aurora to the more complete elucidation of 
3 interesting phenomenon. It certainly is to Prof. De la Rive that we 
d the beautiful experimental illustration which bears his name, by means 
which the action of magnetism on the electric light is demonstrated, 
I the existence of a luminous ring concentric with the boreal magnetic 
e cutting at right angles all the magnetic meridians that converge to- 
rds that pole, had been proved by the observations of Hansteen. No 
ibt it would have been well if definite reference had been made to 
f&e points in which Mr. Marsh's results coincided, although without his 
ring been at the time aware of the fact, with those before announced, 
t in publishing his paper we did not think it necessary to give a r^um6 
well known opinions on the subject under discussion. It was sufficient 
authorize its publication that Mr. M. had collected data from which he 
I determined approximately the height not only of the arch but also 
some of the streamers in the display of August 28, 1859,§ and with 

Prof. De la Rive evidently refers here to observatioos earlier than those of 
9. It will be remembered that one of tbe eight articles on that display which 
e appeared in this Journal from the pen of Prof. Loomia, vis. the <kh (in voU 
, p. H39) was made up of observations collected by the Smithsooian lostitation. 

Areh. de* Set, Phy: Bibl. Univ. Sfpt. 1861. 

So far as we know, Faraday made the first definite suggestion restins on ^roejr- 
ntal data, that the Aurora mijicht be due to tbe discharge of electriaty. £xp]« 
learches, p. 66, §192. January, 1882. 
I Ste Jjoumal of the Franklin lottiinte, Philad., KoVn 1859. 
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ibis advantage, having at bis disposal tbe rast mass of new data eoDeeted 
in the pages of this Journal,* together with the results of the receM deo- 
trical investigations of Pltldcer and Gassiot, he had from th«r ooosiden- 
tion been able to evolve an explanation of tbe phenomena of tbe Aurora 
different in important respects from any that bad before been otfered. 
But there was certainly no intention on the part of any one to deprive 
Prof. De la Rive of the distinction of having been the first to discuss is a 

Ehilosophical and detailed manner the electrical relations of tbe Anron 
iorealis, as well in his Treatise on Electricity as in separate memoirs. 

Book Nonets. — 

2. Report of the Secretary of War, communicating, in complianes with 
a resolution of the Senate, Lieut. Michlei^s Report of his survey for as 
inter-oceanic ship canal near the Isthmus of Darien, pp. 467, 8vo, with 17 
maps. — ^The first 147 pages are devoted to the Journal, and the geogrspli- 
ical and cliroatological papers, by Lieut Michler, and they seem to bsve 
been arranged in a clear and systematic manner. We call attention with 
pleasure to the important and valuable information they contain. 

Chapter VII contains Mr. Arthur Schott's report on the physiography 
of the isthmus of Choco, 21 pages. 

Appendix A. Remarks on the geog^ostic structure of the coontrj, 
with accompanying descriptive table of geological specimens ; by Arthur 
Scbott, 6 pages. 

Appendix B. Botany — ^Alg», by Prof. W. H. Harvey, with notes by 
Arthur Schottr— 4 pages. 

Appendix 0. Filices and Lycopodiace, by Daniel C. Eaton, with notes 
by Arthur Schott Two new species, Lindsma (Dietyoxephium) Miekler- 
fofia, Aspidium Draconopterum, pages 11. 

Appendix D. Botanical notes, pages 21. 

Appendix K Zoology — Mammalia, by Arthnr Schott, pages 7. 

Appendix F. Birds, by John Oassin, pages 35. 1 new genus, Pitta- 
soma and 6 new species of birds are described : — Afonasa palUscens, Celtui 
mentaliSy Orthogonie olivaceue, Pittasoma Miehleri, Dendroiea VieiliatiL 

Appendix G. Reptiles and Amphibia; notes by Arthur Schott, pp.2. 

Appendix H. Fishes, by Theodore Gill, pages 3. 

Appendix I. Invertebrate, pages 9. 

The remainder of the report comprising 180 pages is deroted to the 
compilation of the results of the Geodetic Survey. 

This report is certainly a valuable contribution to our knowledge of in 
interesting region, but the Natural History portion is sadly disfigured bj 
numerous and gross typographical errors. Most of the scientific names 
are not familiar to proof-readers and in all cases the printers should sub- 
mit the proof sheets to tbe respective authors, or some good naturalist, for 
correction. We regret that so few copies of this report have been pub- 
lished, as many persons to whom it would be useful must fail to obtain it. 
We hope to refer to it again more in detail at some future time. 

3. Annual Report of the Board of Regents of the Smithsonian Insti- 
tution, for the gear 1860. — The "General Appendix" contains the fol- 
lowing articles: — "Lectures on Roads and Bridges," by Prof. F. Rogers; 
on "MolluscA, or Shell-fish and their Allies," by Dr. P. P. Carpenter; a 
translation of " General views on Archaeology," (illustrated,) by A. Morlot; 
and several other translations and extracts from European journals ; also 

M Bote **0n the disappearance ot \cftj^ \>^ 'BL'BL.Qiw^Ya«t\ c^w" Differ- 
* Yol. xxyiii, see ; xxix, «^,14^,*W\ xxx,*;^,*^^, xnSfii,n\,%W 
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«tice of temperature in different parts of the city of St Lotits," bj A. 
Fendler ; on the ^ Best Houre for obeerTations of Temperature," by Prof. 
C. Dewey ; ** On the Anemometer," (illustrated,) by Prof. Hepry ; ** Sug- 
gestions for saying parts of the skeleton of Birds," (illustrated,) by AHrea 
Newton; ^On the Wingless Grasshopper of Shasta and Fall River VaK 
leys, California," (illustrated,) by Edward P. Yollum, M.D. ; "" Letter rel«- 
tire to the obtaining of specimens of Flamingoes and other birds from 
South Florida," by the late G. Wurdemann ; "" On the habits of the 
Pouched Rat (Owmy9 pinett) of Georgia," by W. Gesner, M.D^; and a 
** Catalogue of the Birds of Chester Co., Penn., with their times of arrt- 
Tal in Spring," by Vincent Barnard. 

The longest of these articles is that on ^^Mollosca, or Shell-ish and 
their allies," (pp. 132,) which deserres more than a passing notice. Dr. 
Carpenter gives us, in a concise but ?ery readable form, an account of 
the nature and habits of molluscous animals, and of their classification, 
down to the families ; — being the substance of a course of lectures de- 
livered by him at the Smithsonian Institution during his visit to this 
ooantry in 1859-60. The subject is presented in a style quite new and 
interesting, which cannot fail to attract fi^neral readers. Weobserre 
Ihe frequent occurrence of touches of quamt humor which are very re- 
freshing amid scientific details, and remind us of those passages which 
contributed so much to render popular the writings of the lamented Ed- 
ward Forbes. There are no technical descriptions and scarce any lists 
or tables to mar this style, but most of the genera are mentioned by 
same, and their differences pointed out. As an introduction to the 
adeoce of Malacology the work cannot &il to prove exceedinglT valuable. 

The translation of Morlot^s paper on Archseology will weU repay the 
cost of perusal by those who hare not read it in Uie original. The dis- 
coveries of the Danish archaologists in their **Ejoekkenmoedding" and 
other superficial deposits, and the discrimination of three pre-historie 
ages, that of Stone, Bronze, and Iron, form a well marked era in the 
•cience. We may now no longer depend upon semi-fabulous histories or 
obscure traditions for our knowledge of the early characteristics and dis- 
tribution of man on the earth, but may study him in the remains of him- 
sdf and his works, with the same certain results which attend geological 
investigations. Archeeology in fact is but a branch of geology.* In 
connection with Morlot^s paper several more reeent works may be read 
with interest Such are : 

Habitations lacustres des temps Andennes et Moderaes, par F. TroyoD, 
Lusanne, 1860. 

On the Crania of the most ancient races of men ; by Prof. D. Schaff- 
hausen of Bonn. Translated, with remarks and original figures, by Gea 
Busk. Nat Hist Review, April, 1861. 

The Ej6kkenmdddings : recent GeoWico-Archseological Researches in 
Denmark ; by John Lubbock, Esq., F.R.S. Nat Hist Review, Oct., 1 861. 

The discovery of implements of human workmanship in the gravel 
beds of Amiens, beneath a series of strata which must have required 
many centuries for formation, and associated with remains of extinct 

* For a paper by Morlot on the same tabject see this Journal, [S], zm, 25. 
Ax. JouB. Sol— SBCOin> Ssbiss, Vol. XXXm, Na 98.— Maboe, 1862. 
38 
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maromals, distinguisbes a period eren earlier tiiAn the Stone Age of Am 
Danish savans, and points to a much greater antiquity in the appeanmee 
of man upon the geological stage than has been hitherto supposed. 
The most ancient skulls (ihose found in the caverns) of which we btvt 
any knowledge, are of a very low type in the sharpness of their faeisl 
angle and in the prominence of the superciliary ridge, allowing an sp- 
proach to that of tbe higher Quadrumana. The great impulse bow 
given to these investigations must tend to further discoveries, which can- 
not fail to enlighten us much in regard to the origin of the hnman races, 
now so obscure. We may ascertain whether any intermediate types 
have been create<l, and if so, what has been the range of tlieir develop* 
mont, — matters about which we can now only speculate. To those who 
object to such speculations we may observe that, in a religious point of 
▼iew, it mHtters little by what method the Creator made physical msn, 
when we know that his creation as a spiritual and accountable being 
dates with the time when lie ^ breathed into his noetrila the breath S 
life, and man became a living soul." w. a. 

5. On the Ornithology of Labrador ; by Elliott Cousa. pp.215-' 
257. — Mr. Coues visitecl the coast of Labrador in the summer of 1890, 
under the auspices of the Smithsonian Institution. He gives na a list ojf 
the birds observed by him there, with much interesting infomiation eoii- 
cerning them. Very full accounts are given of the habits of waterbinls, 
particularly of Utamania tarda (Razor-billed Auk), and Mwnum eretkut 
(Puffin), which the author had abundant opportunity of observing. Of 
Mormon areticue he says, *' I observed not the slightest indication of 
any sympathy for those wounded or killed, on the part of the other 
birds, as stated by Audulion." The case is different however with sn 
allied species (if. corniculatue) observed by the author of thia notice in 
Behring^s Straits. Upon one of these birds being rhot, the others gath- 
ered around it as it floated upon the water, anxiously pecking at it sod 
tearing at the wounds, so intently indeed that they were not driven awaj 
by repeated discharges of the fowling piece at a short distance. Whether 
this WHS sympathy or not we could not determine^ — in appearance it was 
rather a furious attack. The paper is chiefly valuable for its importsnt 
additions to our knowledge of the geographical distribution of North 
American birds. Tardus aliciae was found breeding in abundance;— 
it was formerly known only in the Mississippi and Missouri regions. 
Saxicola osnanthe is carefully compared with the European bird, and 
found to be identical. A new species (Aegiothue ftuceecens Couea,) was 
discovered ; — a rare occurrence in Eastern North America at this late 
day. — Proceedings of the Philadelphia Acad. NaL Sci^ 1861. w. s. 

6. Post-pliocene Fossils of South Carolina; by Francis S. Holmes, 
A.M., Profesfvor of Geology and PalsBontoiogy in the College of CbarK>s- 
ton. South Carolina, etc 4to. Russell & Jones, Charleston, S. C, 1860. 
— This important work, the commencement of which has already been no- 
ticed in this Journal, ([2] xxix, 228) was completed more than a year ago. 
The part relating to the Vertebrate Fossils has been already reviewed, aud 
received the commendation which it deserves. We now propose to discuss 
the Invertebrata only. The formation named in the title is more exten- 
sively developed in South Carolina than in any other state iu the Union, 
and we may congratulate geologists upon the possession of a work illustra- 
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tin^ its fo88iK by Ati author who has had such good opportunities for their 
study, and who could furnish such excellent plates. The figures, as a rule, 
are exceedingly well executed, and we therefore may excuse an occasional 
fiiilure, (as in those of Axincea charlestonenhis^ Chama arcinelhj and LiO" 
eardium Afortoni, which are ** blots,") in view of the general excellence of 
the work. It would have been better to have magnified the smaller bivalves. 
The work is equally valuable to students of recent conchology, as several 
existing species are here for the first time figured. The dmcriptions are, 
for the most part, extracted from the works of pevious authors. The 
generic nomenclature of the shells is chiefly that of II. and A. Adams, 
excepting where those authors have not mentioned the particular species 
in their work. Thus such ** genera" as Peronceoderma and Angului are 
adopted, while Strigilla fltxuosa and Macoma eayennerufU are placed in 
Teliina, In fact we must protest against some of the nomenclature used 
by Prof. Holmes, although, as a very full synonymy is given, we can 
easily select more appropriate names. It is somewhat startling, for in* 
stance, to see our common sea-urchin, EchinocidarU punctuldluSj figured 
and described as **Anaperu8 carolinus Trosch." Now the Anaperun caro* 
linus, is a " biche-le-mar," — the Holothuria hriareus of Le Sueur, — the 
soft body of which is not exactly adapted for preservation in post-pliocene 
sands. ^Schizaster airopos" is S. lachem Grd. ^ Quia punctata^ 
should be Ptritephona p. We have the Ostrea fundata of Say (MSS.) 
now for the first time described and figured ; it is a good ppecies and 
roust be credited to Prof. Holmes. ^Nucula acuta^'* is a Leda, ^Leda 
limaiula^ is a Yoldia, ^Cardium MortonV^ is a Liocardium. ^Lvcina 
KiawahtMis n. sp." is not a Lueina ; it looks more like Diplodonta or a 
Venerid. ^Dodnia coneentrM^ is I), discu9 Reeve. " Tapes prvs n. sp." 
is Chione pypnujga, ^Mya simplex n. sp." is probably Paramya aubovata 
Con., which is both Miocene and recent. ^^Saxieava frapilis n. sp." is 
probably a worn valve of Solenomya velum. ^^Fusus minor n. sp." ap- 
p<>ani to be a young shell, perhaps Columbella avara or similis. ^Fasus 
conu9 n. sp." is a tip of Columbella translirata Rav. '*F.fiUformiH n. sp.*' 
is the tip of a Mangelia common on the coast ^^Funus buUata (!) n. sp." 
is a young Nasia^ probably N, trivittala. **/*. rudit n. sp." is a tip of 
Mangelia rubella E. and S. A little tijneal knowledge is quite necessary 
to an investigator of fossil shells. *• Volva aeicularis''* is V, intermedia 
Sow. l^rof. Holmes quotes Gould for Naiica pusilla^ but GouhPs shell 
is quite different from Say^s, and is the Lunalia grcenlandica of Hettk. 
*^Adeorbi9 nautiliformis n. sp." is Cocklioiepia parasitica Stm., while the 
shell figured as Cochliolepis is a Vitrinella, 

It is important to make these corrections, as they seriously affect the 
percentage of extinct species found in our Post-pliocene deposits. The 
following species described as new seem to be really so, as fur as we can 
judge from the figures. 



Montacuta Bowmani, 
Mulinia Milcsii, 
Mesoderm a concentrica, 
*Abra angulata, 
Volutomitra wandoensis, 
Turbonilla cancellata, 

quiDguestriata, 



Turbonilla lineata, 
Bubulata, 
caroliniana, 
acicula, 
subcoronata, 
^Obeliscus crenulatus, 
ArcliilectoiacaL ^mmv 
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Those marked by an asterisk, as well as more than half the TufhemBm, 
are also found living on the coast Prof. Holmes gives much TaluabU 
information as to the distribution of our shells, both in a recent and fosnl 
state. The climate of the Post-pliocene period could have differed veiy 
little from that now prevailing in South Carolina. w. b, 

6. Deicriptions of new Cretaeeow Fotsilsfrom Texas ; by 6. F. Sbu^ 
HARD, M.D. (From the Proc Best Soa Nat Hist, September 4tb, 1861, 
pa^e 19). — The fossils described in this paper are chiefly from the eonntifli 
of Lamar and Navarra Those from Lamar county are from Dr. Shumard's 
Red river group (see his Section, Trans. Acad. Sci. St Louis, vol. i, p. 688), 
and correspond to Cretaceous formation No. 1, or Daootah group of Meek 
and Hayden's Nebraska Section (= Jurassic, and probably Triassic ia 
part, of Marcou). The fossils mentioned were mostly collected from ths 
blufis bordering Eed river, and those from Navarro county came from sn 
interesting series of beds not hitherto recognized in Texas. Most of them 
were obtained from Septariae, imbedded in blue and gray arenaceous days. 
More than fifty species of fossils have been found in these strata, a large 
proportion of them new to science, and now for the first time described. 
Others correspond with species described by Mr. Conrad from the Ripkr 
Group [No. & or Fox Hills Beds — Nebraska Section, probably] of Tippah 
county, Mississippi and Eupaula, Alabama. The following apeeies wers 
recognized common to the Tippah and Navarro beds : NauiUu* IMwfS 
Baculites Tippaenm^ B, Spillmani^ Purpura eancellaria^ Rapa ntpror 
plicata, Strombus densaiuSj Ficue subdensatui^ Pleurotoma Biplejfamii 
Pholodomya Tippana^ P, eleganiula^ Cardivm SpiUmani^ Legyam/m d- 
liptica^ Silliquaria biplicata^ Pecien eimplicius^ P. BurlmgUmenau and 
Exogyra costata,^ From the facts before us, we are inclined to think thit 
the beds, from which the fossils, named above, were obtained, corresponded 
with No. 5 of the Nebraska Section. The following new species of fosuU 
are described in this paper : Scaphitee verrueoeus^ Piychocerae Texamut^ 
Ifelicoceras Navarroetms^ Turrilites spUndidus^ T, helicinuSy VolutiUtku 
NavarroensiSf Mingicula pulchella^ R, mbpellucida, R. acutispira^ SoUdr 
ula Riddelli, Tomatella Texana, Cylichna striatellOy C, teoo/ina, (7. m- 
nuecuia^ Scalaria Forsheyi^ S, (scala) LamareruiSj S, (tcala) biearimferOy 
Ficus IPyri/usus) yranosus, Turritdla Carsioana, T. Winchelli^ PUuro- 
toma Texana, PUurotomaria Auatinenm, Aniiomyon Haydeni^ Scalpd- 
lum ijMequiplicatum, Pholodomya Lineecumi, Panopcea nUfpHeatOf Oetrm 
Oaewtna, O, Lyoniy 0, planovata, CrassaUlla lineata^ C.f parvuia^ Cu' 
eullcea tJiilleitriata^ Nucula bellaetriatay Necera alceformis^ Avieula irideh 
cens, Cyprina Laphami^ Lucina parviliueata, Anatina euloatina. 

The pal^eontological papers of Dr. Shumard always bear the stamp of 
careful and conscientious preparation, and their publication is bailed with 
pleasure. We are certain that scientific men, not only in this country, 
but in Europe, will ever regret that the survey of Texas, so ably inangu- 
rated by Dr. Shumard could not have been completed under the same 
auspices. 

7^ Lectures an tJu Science of Language^ delivered at ike Royal InsUiU' 
Hon of Great Britain, in April, May and June^ 1661. By Max MttLLfiRf 
M.A., Fellow of All Souls' College, Oxford : corresponding member of 
the Imperial Institute of France. London — Longman, Green, Longmsa 
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k Boberti, 1B61.— The Lectures which this voltime oontains are an 
sbetract of several courses delivered bj Mr. M&ller, from time to time, in 
Oxford. They are now presented to the public in the form in which they 
were prepared in MS. for delivery before Uie Boyal Institution of Great 
Britain. They are an interesting contribution to the science of languagey 
and it is with pleasure that we notice their publication. 

In these lecUires Mr. MiXller has brought out of his treasure things new 
and things old. The advanced student of comparative philology will 
doabtless find in these pages much with which he is familiar, but he will 
not fail to appreciate the clearness with which the subjects are treated. 
To the general reader also this book will be attractive. There is no thick 
layer or the ''dust of the schools" upon it Indeed, there is a vivacity 
in the author's style which places the work within the class of the read^ 
ttbU, Mr. M&Uer seems to combine the depths of (German research with 
much of the happy talent of exposiUon eminently characteristic of French 
authors. This is no slight merit-— especially in a writer upon the science 
of language. The science itself is of modern date. Indeed, as Mr. 
Mftller observes, its very name is as yet unsettled. Those who have pen- 
etrated into the recesses of some newly discovered temple and have 
lewnt where to seek for its long hidden treasure, are entitled to a double 
meed of praise, when they sucked in attracting attention to their discov- 
sriea by a felicitous description of them. 

la his first lecture, Mr. M&ller very happily states the claims of this 
modem science, which is so much indebted to Wilhelm von Humboldt, 
Bopp, Grimm, and others of this century. 

** The problem" says Mr. M. *" of the position of man on the threshold 
between the world of matter and spirit, has of late assumed a very 
marked prominence, among the problems of the physical and mental 
icwnoes. It has absorbed the thoughts of men who after a long life spent 
in eoUeoting, observing and analyzing, have brought to its solution qual- 
ifieaiions unrivalled in any previous age ; and if we may judge from the 
greater warmth displayed m discussions ordinarily conducted with the 
calmness of judges, and not with the passion of pleaders, it might seem 
after all as if the great problem of our beinff, of the true nobility of our 
blood, of our descent from heaven on earth, though unconnected with 
anything that is commonly called practical, have still retained a charm of 
their own — a charm that ifill never lose its power on the mind and on 
the heart of man. 

'^Now however much the frontiers of the animal kingdom have 
been pushed forward, so that at one time the line of demarcation 
between animal and roan seemed to depend on a mere fold in the 
brain, there is one barrier which no one has yet ventured to touch — the 
barrier of language. If therefore, the science of language gives us an 
insight into that which, by common consent, distinguishes man from all 
other living beings ; if it establishes a frontier between man and the 
brute, which can never be removed, it would seem to possess at the pres- 
ent moment peculiar claims on the attention of all who, while watching 
with sincere admiration the progress of comparative physiology, yet con- 
aider it their duty to enter their manly protest against a revival of the 
■hallow theories of Lord Monboddo." 
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Perhaps this pamage does not appear inopportunely in view of some 
speculations that have been sugp^ifiited by the recent work of Du Cbailln 
— (lestTiptions of the Gorilla! Mr. Mttller adds, as we believe correctly, 
that, ** language, the living and speaking witness of history, was never 
cross-examined by the student of history, was never made to disclose iu 
secrets until questioned and so to say brought back to itself by the genius 
of a IlnmboldU Bopp, Grimm, Bunsen and others," and **if you consider 
that whatever view we take of the origin of language nothing new lina 
ever been addi*d to the substance of language, that alt its changes have 
been changes of form, that no new root has ever been invented by later 
generations, as little as one single element has been added to tlio material 
world in which we live, and that in one sense, and in a very just sense, 
we may be said to handle the very words which issued from tiie mouth 
of the Son of God, when he gave namf« to all cuttle and to the fowb of 
the air, and to every beast of the field, you will see tliat the science of 
language has claims on your attention, such as few sciences can rival or 
excel.** 

According to Mr. MUller every science has three marked stages ; the 
empirical — the classificntory — and the theoretical. These three stages 
have suggeste<l the principal division of Mr. MQller*s book. The secuud 
of these he divides again into the genealogical and morphological cls5^i* 
fication of languages. Under these latter heads he considers the constit- 
uent elements of language, and passes in review, so far as practicable in 
lectures of this nature, the different classes of roots which be divides into 
the predicative and the demonatraiive, Mr. Miiller*s remarks upon the 
root Ar the source of the word Aryan, which he traces ^in its wander- 
ings from language to language** (page 239, and post) afford an illustra- 
tion of his acumen. Our author examines also several of the roots ia 
the three great families of languages — the Aryan, the Semitic and the 
Turanic languages, and he has added to his work genealogical tables of 
these three groups, dividing the latter into the northern and southern di- 
visions of the Turanic In these tables the living and the dead languages 
are specified. 

Mr. M&ller asserts the generally received view — that the whole frame- 
work of grammar had become settled before the separation of the Arjnn 
family, and thus the broad outlines of grammar are the ^ame in Sanskrit^ 
Greek, Latin, and Gothic, and that it is purely to phonetic corruption, that 
must be attributed apparent differences. Hence the history of all the 
Aryan languages is a progress of decay. Mr. Miiller*s familiarity with 
the science of language at its present stage of development entitle his 
riews upon the *' common origin of language** to a bri*'f notice. 

Mr. M. very properly contends that the problem of the common origin 
of languages has no necessary connection with the problem of the com- 
mon origin of the races. The two questions are independent of ench 
other. Mr. Miiller divides the problem of the origin of language into 
two parts, ihe/onnal and the material^ and insists that the three distinct 
forms, the radical, the terminational^ and the inflectional, can be recon- 
ciled with *Uhe admission of the common origin of human speech.** He 
admits however that the question is still an open one. In view of the 
light, as yet thrown upon it, he thinks the problem may be thus properly 
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Btated — *' If you wish to assert that language had Tarious beffiDDin^ you 
must prove it impossible that language could have had a common 
origin." Without admitting the soundness of all the conclusions to 
which the historico-analytical school of some eminent German philolo- 
gists have arrived, it is surely not going too far to say that no such 
impo99ibUiiy has ever yet been establitihed with respect to tlie Aryan and 
Semitic languages — and this is a great point in favor of the advocates of 
the common origin of language. We do not understand Mr. MUller 
however as going any farther on this question than tlie above statement 
of tiie problem which we have given in his own words. To leave the 
question in this position is, we think, to leave it at the point to which 
science has brought it. Any statement beyond this, in favor of the com- 
mon origin of language, we believe, rather partakes of exaggeration. 
The further solution of the problem, belongs to the future of the still 
young ** science of language." 

Mr. M micros review of Adam Smith's and Leibnitz's opposite views, as 
to the formation of thought and language, is written from an impartial 
and philosophical point of view. Indeed the whole work gives evidence 
of a true spirit of inquiry. Frequent reference is made by Mr. MUller to 
the writings of other investigators, and a well merited tribute paid to Mr. 
Marsh's first volume of lectures upon the English language. We fully 
agree with him in thinking '* that if inductive reasoning is worth any- 
thing, we are justified in believing that what has been proved to be true 
on a large scale, and in cases where it was least expected, is true with 
regard to language," and ** that the science of language leads up to that 
highest summit from whence we see into the very dawn of roan's life ; and 
where the words which we have heard so often from the days of our 
childhood, * And the whole earth was of one language and of one speech/ 
assume a meaning more natural, more intelligible, more convincing than 
they ever had before." 

8. A Manual of Elementary Geometrical Drawing^ involving Three 
Dimensions, Designed for use in High Schools, Academies, Engineering 
Schools, (fee, and for the Self-instruction of Inventors, Artisans, dec.; by 
S. Edward Warren, C.K, Professor of Descriptive Geometry and Geo- 
metrical Drawing in the Rensselaer Polytechnic Institute. 12mo. John 
Wiley, New York, — We are glad to perceive that our teachers and arti- 
sans are beginning to recognize the importance of the study and practice 
of geometrical drawing, and we trust that it will at no distant day hold 
a prominent place in the coui-ses of study of all our educational institu- 
tions. The present elementary work is a valuable contribution toward 
this desirable end. It is sufficiently comprehensive in its^«copefor the 
purposes for which it is designed ; and is at the same time minute in its 
deUiiled explanations and directions. The subject is treated of under the 
several hencis of — Elementary Projections — Details of Construction in 
Masonry, Wood and Metal — Rudimentary Exercises in Shades and 
Shsdows — Isometrical Drawing — and Elementary Structural Drawing. 
While the general plan is scientific without being unnecessarily complex, 
the special topics are discussed in a simple and lucid manner. It may 
be mentioned, as an additional recommendation of the woik, that valu- 
able rudimentary instruction is incidentally conveyed in it, in the arts of 
construction. 
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0. New Theorems, Tahlee, and Diagrame, for the Cfnmpuiaim af 
Earth-work ; bj Jobn Warner, A.M., Mining and MechaDical Engi- 
neer ; Author of Studies in Orffanic Morphology. 8vo. J. B. Lippinoott 
A Co., Philndelphia. — ^The au£or of this elaU>rate work, hi presenting 
to the public his new theorems, &c«, has at the same time faraished stu- 
dents of engineering, and practical engineers, with a systematic treatise 
on the computation of earth-work. It is divided into two parts. In 
Part I, styled ^* A Practical Treatise," the processes of compatatioD, for 
the various cases that may occur, are minutely detailed and eieraplified. 
A general scheme of all the possible varieties of work, in excavation or 
embankment, is set forth, and illustrated by an admirable set of litho- 
graphic platM, *' taken from models made expressly for the purpose." 

Two ffeneral methods of computation are given; *'by Transverse 
Ground-Slopes,** and by ^ Centre and Side Heights." The compmations 
are greatly facilitated by the use of a new set of tables constructed by 
the author. Scales are also famished, to expedite calculations for approx- 
imate determinations. The rules and tables are derived from fbrmoln 
investigated by the author in Part IL The hyperbolic paraboloid is 
adopted as the form of ground-surfiice between two crosa-sections of the 
ground to be excavated or embanked. The new formulae, investigated 
upon this hypothesis, are shown to be equivalent to the Priamoidiu fw- 
mula, which Professor Gillespie has proved to hold good in this form of 
ground-surfiice. 

Where the cross-section of the ground is lerel, the extended tables of 
McNeil and other^ afford much tne readiest means of determining the 
content of earth^work ; provided the assumed width of road-bed and 
iide-slopes are to be found in the tables. But in all cases of irregular 
cutting or filling, the methods and tables of the present work will mate- 
rially facilitate the computations. Still it must be admitted that there 
is an air of complexity about the detail of the preparation of the ele- 
ments to be used in tlie calculatiops, that may restrain many engineers 
from adopting these new methods. We are disposed to think that if an 
outline of the author's theory had been presented at the outset, his pro- 
cesses of calculation would bs more readily apprehended and more enily 
retained and applied. A distinct theoretical conception frees one, in a 
considerable degree, from the necessity of burthening the memory with 
formal rules, and ensures greater certainty in computations. 

pBoa Bovrox Soa Nat. Hist, (oontinaed from p. 160, voL zzzil) 1S61. Vol via. 
—SEPTEMBER.— 162, New species of MicroMopicAl OrganiMD^ chiefly fnioi the 
Biver Para; I/ning W, BaiUy^ Cambridge, JAxm. — 160, Ores of Oold and Sil?fr 
from Sierra Nevada, Pike's Peak and Sooora; A, A, J£a!f€9,^l1l, Native Gopper, 
psendomorph off F, Alger. — 172, On the occurrence of SUtct aod Qold io tU 
Kocky Moantaios and California; /. Mareou. — 178, Note concMnioff the Coeoa- 
out Peari; John Bacon. — 178, Notice of some North American speeiea of Pkrii; 
BamudU, &u(U(r.— 186, A catalogue of the Koninck hbrarr; presented \n Ftff, 
Agamz. — 188, Descriptions of new Cretaceous Fowils from Texas; B. F. Skummi. 
—OCTOBER— 206, Siliceous Urinary Calculi; /oAn £aeon.— NOVEMBER— 81 S, 
Catalogue of the Minerals containing Cerium ; Wm, fiAarMoocf — 217, Preseotatko 
of Bones of Gorilla from West Equatorial Africa; Dr, J, H, Olic— 219, Notiesof 
the genus Selandria ; Edtoard Norton. — 228, DMcriptioos of leTeral of Htfiii'ii 
namMi Tenthredinid» ; Mdinard NarUm, 
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Abt. TfXVJLLL — Some BemarJcs in regard to Ae Period of Elevation 
ofjhose ranges of the Bocky Mouniaina, near the sources of the 
% JUver and its HiSukiries; by Dr. F. V. Haydkn * 



[Abstnetad from Oapt Wm. F. Ratmold^ fortitooming Report and paUnhed bj 

permiMion of the War Department,] 

Th8 object of the present artide, is to show, as nearly as can 
be done &om known geological data, the period of the elevation 
of a portion of the Bocky Mountains. My observations have 
been more especially confined to the ranges from which the Mis- 
soQii and Yellow Stone Bivers, with their numerous tributaries 
take their rise, though I feel confident that principles which will 
apply to mountains occupying so lar^ an area will also be ap- 
pucaole to the whole Bocky Mountam district It will be im- 
possible, at this time, to mention in detail all the &cts in support 
of my statements, and therefore I shall assume that the reader 
has examined the previous papers of my associate, Mr. Meek, 
and mj8el£ During the coming year I hope to prepare a series 
of articles for this Journal which will have a more or less direct 
bearing on the physical geography of this region and the influ- 

* For moet important information I wonld direct attention to Second Series of 
this Joanud, Artidea ziii» zzxiz, toL iii, 1847, Art zxzIt, toL zii, 1840, and Arte. 
adT, TMT, ToL zzii, 1866, by Prof J. D. Dana, in which, it seems to me, will be found 
the most profound, far-readiing generalisations in regard to the physical geography 
and geolosy of the West and other portions of our country, which hare ever been 

E' reo to the public. The origin and character of those subterranean forces which 
T6 produced such importimt results in the West are fully discussed in those 
papers. 

Am. Joux. Sol— Sbookd Sesibs, Vol. XXXIII, No. 99.— May, 1863. 
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ences which gave to it, its predent configoration. Some errone- 
ous statements, growing out of our limited knowledge of the 
structure of these mountain chains, may be made, but these when 
known, will be corrected. Geology is a progressive science and 
even our best efforts are but approximations to truth rather than 
the truth itself. 

The evidence seems to me to be clear that the great subterra- 
nean forces that elevated the western portion of our continent 
were called into operation toward the close of the Cretaceous 
epoch, and that the gradual quiet rising continued, without a 
general bursting of the earth's crust until after the accumulation 
of the Tertiary lignite deposits or at least the greater part of ^em; 
also that after the fracture of the surface commence^l and those 
great crust movements began to display themselves, the whole 
country continued rising, or at least, though there may have be^ 

Seriods of subsidence or repose, there was a general upward ten* 
ency which has continuea even up to our present period. I 
hope hereafter to illustrate the correctness of tnese statements by 
all the ftu^ts that have been obtained in my past explorations as 
well as by those I may secure in the future. 

Let us, in the first place, examine some of the barometrical 
profiles across the country from the Mississippi river to the Pacific 
coast, constructed under the direction of the War Department 
Previously, however, to this examination we may make the 
statement that west of lon^. 98^ the surface of the country 
may be separated into two divisions, mountain and plain, and 
that a combination of the two compose the Bockjr Mountain 
district. Afler leaving the Mississippi the intervening country 
westward to the upheaved ridges is an apparently level or undula- 
ting plain, with no disturbance of the strata of the underlying 
formations until we come in close proximity to some oi the 
mountain elevations. Beaching the base of the elevated ridges 
which form the mountain crests, we at once commence a rug^ 
and abrupt ascent. 

If we look at the profile constructed by Gk)v. Stevens, from 
St Paul, Minnesota, lat 44*" 58' and Ion. 92** 58' to the Pacific 
coast we shall find that the starting point is 828 feet above the 
ocean level. Near Fort Union, at the junction of the waters of 
the Yellow Stone and Missouri, 670 miles westward, the height 
above the ocean level has increased to 2010 feet, or 1182 ^t 
higher than St Paul. We thus see that the average ascent of 
the country between these two points is not quite two feet to the 
mile. From Fort Union to the Valley of Dearborn river, just 
luder the base of the elevated ridges of the principal eastern 
range, we find the distance to be 448 miles and the height above 
the ocean 2081 feet greater than that at Fort Union, or the aver- 
age rate of ascent increased to nearly five feet per mile. Over 
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this vast extent of countiy, extends an almost limitless prairie^ 
apparently level, with no forests or groves, with no timber except 
that which skirts the streams. There is in this great distance, a 
gradual increase in the inclination of the strata proportioned to 
the increase of the ascent, but no marked disturbance of the beds 
until we arrive in close proximity to the mountain elevations. 
There are a few local fractures of die earth's crust, caused by the 
elevation of the Bear's Paw, Little Bocky Mountain, &c., around 
which the sedimentaiy rocks are more or less disturbed, but all 
these lesser mountains are more or less remotely connected with 
the main chain. After passing the highest point of the principal 
range, along this line, wnich is near Gadotte s Pass, we commence 
our descent toward the Pacific very much as we ascended the 
eastern slope, but over a much more rugged route. We find a 
continued series of more or less parallel ridges of elevation until 
we approach the coast for a distance of from 400 to 600 miles. 
From Fort Walla Walla to the ocean however, the average de- 
scent is a little less than one foot to the mile. 

Again, if we examine the profile constructed by Fremont^ 
commencing at the mouth of the Kanzas river, we find that the 
initial point is 690 feet above the ocean. Proceeding westward, 
the avera^ grade for the first three hundred miles is between 
four and nve feet per mile. Thence to Fort Laramie the ascent, 
as stated by Fremont, is 8 feet to the mile, and firom Fort Laramie 
to Hot Spring Gate although still passing over prairie country 
the average grade of ascent is given by the same explorer, as 45 
feet per mile. Over this entire route, however, loaded wagons 
have been transported with ease. When we reach the foot of 
the mountains in this direction, the lofl;y elevated ridges seem to 
rise abruptly out of the prairie, averaging from one to six thou- 
sand feet m height above the surrounding country. From thence 
to the Pacific coast we pass over a continued series of eleva- 
tions which taken in the aggregate seem to trend nearly north- 
west and southeast, but which when examined in detail, oflen 
present no definite direction or continuous line of fracture. This 
mountain region is composed of a series of these ridges forming 
a belt or zone, 400 to 800 miles in width from east to west, inter- 
spersed with beautiful valleys through which wind streams of 
clear water. So numerous are the profiles which have now been 
made across the continent by different explorers that it is hardly 
necessary to describe each one, since what we have already said 
indicates the object in view. 

We have saia that the western portion of our continent, espe- 
cially if we look only at the easterly slope may very properly be 
divided into mountain and prairie. It is true that in Kansas and 
Iowa groves of timber of considerable size are seen, but they 
form rather the exception than the rule. Along the eastern slope 
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there ii a belt of oooDtrr 300 to 600 milei in width, where, ftf 
the most put the only tan^xx to be seen, is a thin fringe border 
ing the stxeams. Eren in the eastern pc^tion of the main imng^ 
the timber is not Inxoriant^ like that so common along the eoHk 
of Oregon and California. The pine trees are aeldoin more than 
three feet in diameter. 

Again, we may divide the monntains or elevated ridges which 
form the different ranges into two kinds ; viz^ those with long 
extended lines of firactore, with a granitic nuctens and a comp•^ 
ativelv regular outline, and those which appear to be composed 
of a series of cones or jpeaks more or less mtimatel j connected, 
exceedingly irr^olar m their outline and of eruptive ongin. 
Of the fi^ class, the Black Hills, Big Horn, Laramie and mnd 
River mountains are good examples, while Ihe Wahsatch, Ghreen 
Biver, Jeton ranges and many others west of the dividing crest 
might be cited as illustrations of the second class. From all the 
information within our reach we have inferred that after passiog 
the eastern slope the mountain ranges of eruptive origin are &r 
the most numerousL We also know from personal observation 
that the main range of the Rocky mountains and the subordi* 
nate ridges on either side, near the head waters of the two prin- 
dpal branches, the Yellow Stone and Missouri, are of similar 
ongin and present similar rugged features. 

We may now return to the Cretaceous period. In a previous 
paper in tnis Journal,* we remarked that Uiere were no indica* 
tions in the geological formations of that portion of the West 
over which we have traversed of long continued deep water de- 
posits, until we pass up into the Cretaceous epoch. The lower 
SDrtion of No. 1, or the Dakota group, which ushered in the 
retax^eous epoch in this portion of the West, is composed of 
coarse sand, pebbles, &c., with ripple marks, oblique laminse, and 
with other indications of shallow water and change of currents. 
The same characters are seen throughout the formation wherever 
it is exhibited We also know from the numerous impressions of 
leaves, and some beds of impure lignite, that dry land could not 
have been far distant. But as we pass up through Nos. 2, S and 
4, whatever changes of land mar nave occurred in the mean- 
time, we think there were periods at least when the sea was of 
considerable depth and sunered a quiet deposition to go on. We 
infer this from the fine and homogeneous character of the sedi- 
ments. Throughout No. 4 we have a fine plastic day which 
continues up into No. 5, when a gradual change takes place from 
the introduction of yellowish ferruginous matter, and a alow in- 
crease of sandy sediments. Towwd the middle of No. 5, the 
sand begins to predominate until the upper part becomes a 

• Vol. xzxi, March, 1861. 



Rocky MoufUaim near the sources of the Missouri River, 800 

oarae, ferruginous sandstone, with all the indications of riiallow 
rater deposits. We know also, from fragments of wood and im* 
ressions of leaves which have been found quite widely distribu- 
m1 in the upper part of Na 5, that dry land could not have 
een £u* away. We also infer from the character of the Melius- 
Em remains that the great Cretaceous sea which had so lon^ 
pread its vast waters over this region was becoming shallow, and 
bat a new epoch was approaching. As we arise in No. 4, and 
ass up into jSTo. 6, there is an evident increase in the num- 
er o{ Gasteropoda indicating shoal waters. We have already 
smarked their peculiar Tertiary aspect, which seemed to point 
irectly to that epoch,, showing that it was not far distant. We 
lay now ask the cause of this apparent approach to land, as 
NTQshadowed by the lithologioal as well as the palasontologi- 
al characters of the Upper Cretaceous formation No. 5. We 
tiink that the facts indicate that during the deposition of this 
>rmation the western portion of the continent was slowly rising 
bove the ocean level, the waters on the one side receding to- 
ward the Pacific, and on the other toward the Atlantic, introdu- 
ing the great Tertiary epoch which had already been foretold 
1 the Cretaceous. At the commencement of the Tertiary peri* 
d, throughout the central portions of the continent, lakes, estu- 
ries, &c., more or less salt, at length becoming brackish, and 
nally fresh water, existed, and a new flora and &una were intro- 
uced. The subterranean expansive power which was quietly 
fting up the country still continued, although no bursting of 
iie earth's crust had commenced. These brackish water depos- 
B which appear to mark the dawn of the Tertiary period in the 
V'est, are aistributed quite widely over the central portions of 
iie Bocky mountain district and then by a general subsidence or 

vast increase of &esh water, the true lignite deposits spread 
demselves over large areas and probably covered much of the 
ountry, now occupied by the mountain ranges and were doubt- 
aas more or less intimately connected with the Tertiary beds on 
he Pacific coast. What barriers separated them from the Ter- 
iary formations along the Pacific — it is impossible from our 
►resent limited knowledge of the geology oi the intermediate 
egion, to determine. 

We have remarked that the probable period of the bursting 
f the earth's crust which resulted in the formation of those ab- 
upt mountain crests or ridges, occurred somewhere near the 
lose of the accumulation of the true lignite deposits. We be- 
ieve this for the following reasons. Whenever we observe the 
ignite beds in the vicinity of the mountain ranges we find them 
aore or less inclined, in the same direction with the older fossil- 
ferous rocks, though, as a general rule, dipping at a smaller an- 
;le, because more remote from the axis of^the oisturbing power. 
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Of course, as the land was slowly elevated toward the snrfiioe 
of the waters, the newer Tertiary beds would be subjected to 
the erosive action of water first, and thus continuing downward, 
as the mass was slowly rising, until the granitic nudeus was ex- 
posed. The Tertiary rocks, being composed for the most part 
of loose, yielding material, sands, clays and lignites, would be 
worn away from the surface for some distance nom the axis of 
elevation. Although the lignite Tertiary beds are developed in 
iull force all along the base of the larger ranges of mountaiiu^ 
it is not unlikelv that some of these ridges ^rmed barriers or 
lofty shores to tnese great Tertiary lakes. It would seem as if 
this country during the Tertiary period was not unlike the Un- 
dine region of the north, so called by the geographer Nicollet on 
account of the great number of fresh water lakes distributed over 
that district 

Near the Black Hills these beds are worn away from the im- 
mediate base of the mountains and it is doubtfril m>m anv proofii 
that we can now obtain whether the Tertiary lake extenaea oyer 
the country at that time occupied bv the Black Hills. West of 
this range, the lignite Tertiary beets incline from t^e western 
slope 6 to 10 degrees. All along the Bi^ Horn mountains, the 
same features, only more strongly marked, are seen. These beds 
often lie quite high upon the slopes of the mountains oonform- 
ing to the Cretaceous rocks andl sometimes inclining at a high 
angle. Between the western extremity of the Big Horn range 
ana the Sweet Water mountains on the North Platte they are 
more disturbed than at any other locality. The lignite Tertiary 
strata are nearly vertical and the hard layers of sandstone or 
limestone extend in long projecting lines across the country, 
while the intermediate yielding beds of clay, sand, and lignite, 
are smoothed and leveled by atmospheric agencies and clothed 
with a thick turf of grass. All along the Laramie range, from 
the Eed Buttes to Deer Creek, until the lignite beds are concealed 
by the White River group, the same features are seen, though 
the strata incline less, being more remote from the anticlinal 
crest On both sides of the Wind River mountains the same 
phenomena occur, and other examples might be cited pointing 
to the same conclusions, but enough has been said to show that 
it is probable that the lignite Tertiary beds partook of the same 
movements that have elevated the older fossiiiferous rocks. We 
therefore infer that the fracture of the earth's crust in this por- 
tion of the West, by which the nucleus of the mountains was 
revealed, occurred near the time of the accumulation of the hg- 
nite deposits or at the close of that epoch. 

Again, although there is not a strict unconformability between 
the true lignite beds and the Wind River group, the latter in- 
cline in the same direction only at a much smaller angle. Near 
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the source of Wind river, the Wind river group rests directly 
upon Cretaceous formation No. 2. At thispoint the Cretaceous 
rocks incline fix)m 10® to 26° while the Wind river beds dip 
from 1° to 5°. As we ascend the valley of Wind river, towards 
its source, we pass, for a long distance, the steeply inclined Cre- 
taceous and Jurassic rocks along the margins of the mountains 
on our left hand, while on our right, but a few hundred jards 
distant, the naked, almost vertical walls of the lower portion of 
the Wind river group are seen, the strata however seldom inclin- 
ing more than one degree. 

The same examples may be observed on the west side of the 
Wind Biver mountains, where the Wind Biver beds lie high 
upon the sides of the western slope in a very slightly inclined 
position and in some localities covering the very summit, showing 
clearly that even the dividing crest of the mountains was beneatn 
the waters duringthe deposition of this group. Along the mar- 
gins of both the Wind Biver and the Big Horn mountains these 
beds seem to have risen undisturbed or in a nearly horizonUd 
condition. We have already expressed the opinion in a previ- 
ous paper,* that the Wind Kiver groupwas intermediate m age 
between the lignite Tertiary and the White Biver beds, and m 
point of time filled up a chronological chasm. We have inferred 
this from the fact that these beds seem to possess palseontological 
and lithological characters intermediate between the two. Ther 
contain casts of a species of Vimpara which is undistinguishable 
firom V. trochi/ormis and fragments of a JVionyx apparently the 
same with that occurring in the lignite beds, also fragments of a 
Testvdo which, so far as we can determine, is identical with the 
T, Nebrascensis of the White Biver beds. If we look also at the 
composition of the Wind Biver beds, we find that their light 
color, indurated arenaceous and argillaceous character, and their 
general appearance after erosion favors the correctness of the in- 
^rence in regard to their intermediate position. From the facts 
before us in regard to this group, we conclude that even afler 
the crust broke, the country continued slowly rising while the 
Wind Biver deposits were accumulating, and that the upper por- 
tions when not eroded away were elevated high upon the sides 
of the mountains in a nearly horizontal position. 

Again, the White Biver beds hold a similar position with 
reference to the lignite formations as the Wind Kiver group. 
They are seldom disturbed, and only in a few instances do they 
incline as much as 5°. They however occur high upon the 
mountain slopes along both sides of the Laramie range, showing 
that they partook of the gradual elevation of the country, after 
the crust was broken and the mountain district began to approach 
its present configuration. On the west side of uie BlacK Hills, 

* Bee thJM JowmaX, toL zzii, Mircib, \^^\. 
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where the White River beds probably began their origin, we 
find only the lower strata of this group, usually reposing directly 
upon Cretaceous rocks, though in a few localities up>on lignite 
formations. But as we descend south and south westward tnese 
lower beds disappear and more recent ones take their place, until 
they pass into the Pliocene sands of the Loup Biver group, and 
then in turn, still farther southward, are lost in the Loess or 
yellow marl deposits. We can only account for these phe- 
nomena on the supposition that this great Tertiary fresh water 
lake had its commencement in the White River valley, and aa 
the Black Hills, and of course the whole Bocky Mountain 
district, arose slowly towards its present elevation, the waters 
gradually receded southward and south westward, and then more 
recent beds continued to be accumulated, until this formation 
spread itself over the vast area which it now occupies. We thus 
tnink that, by means of these Cretaceous and Tertiary deposits 
of the West, we can yet trace step by step the progress ot that 
grand development which has given the present geographical 
conformation to the West, and originatea the fountains from 
which flow those mighty rivers which may well be called the 
commercial arteries of the American continent 

Another illustration of the gradual and long continued rise of 
the country may be found in the immense chasms or cafiona 
which have been formed by the streams along the mountain 
sides. We can only account for them on the supposition that as 
the anticlinal crest was slowly emerging from the sea, the myriad 
sources of our great rivers were seeding their natural chan- 
nels, and that these branches or tributaries began this erosive 
action long before the great thoroughfares, the valleys of the Mis- 
sissippi and the Missouri, were marked out. The erosion would 
go on as the mountains continued slowly rising at an almost im- 
perceptible rate, and in process of time the stupendous channels 
which everywhere meet us along the immediate sides of the 
mountains would be formed. If we examine the barometrical 
profiles, already referred to, we see at a glance that in traversing 
the country from the Mississippi to the foot of the mountains 
the ascent is very gradual, but increases as we approach the 
upheaved ridges. In an equal proportion will the rapidity and 
consequently the erosive power of the streams be increased 
BO that we may readily account for those grand displavs of the 
erosive action of water which occur so frequently along the 
mountain sides. Eastward from the mountains, beyond this im- 
mediate influence, the descent is so gradual that the Missouri 
flows quietly along over its yielding alluvial bed, transporting 
its sediments to the Gulf of Mexico. 

That the progressive elevation of the country continued up to 
our present period or at least utvul xv^tjcc iha time of the deposi- 
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1 of the moAt recent superficiftl depoeits, we think we have 
deuce derived from the terraces, which are seen all along the 
Mtms. The elevation of these terraces increases as we ap- 
ach the sources of the rivers, averaging from a few feet to 
) or 200 feet in height. This subject will be discussed mor^ 
ly in a future article. 

Nt conclude therefore that the barometrical profiles, eon* 
icted from explorations across our continent, and geological 
a, indicate a long continued quiet expansion of the earth's 
St, commencing toward the close of the Cretaceous epoch and 
ending even to ourpresent period ; that near the close of the 
umulation of the Tertiary lignite deposits the crust of the 
tb had reached its utmost tension, the long lines of fractures 
I commenced, and the anticlinal crests of the mountain 
ges were marked out In a previous (Miper in this Journal, 
remarked that there is no unconformability in any of the fos- 
*eroufl sedimentary strata in the northwest, from the Potsdam 
dstone to the summits of the true lisnite Tertiary. We 
ieve therefore that the elevated ridges wnich form the nuelei 
the mountain ranges began to emerge above the surface of 
surrounding country near the close of the Eocene period. 
\ think also that the evidence is clear that there were periods 
subsidence and repose, but the thought which we wish to 
strate is, that there was a slow, long continued, quiet, upward 
dency which began near the close of the Cretaceous epoch 
I culminated in the present configuration of the western por* 
1 of our continent near the commencement of oar present 
ukL 

nithsonian InBtitntion, Washington, D. C, JaiL let, 1863. 



•T. XXTX. — Contributions from the Sheffield Scientific School of 
Yak CoUoge* — II. On the Chemical Constitution of the Wax of 
he Myrica cerifera ; by Gideon E. Moore, B.P. 

The fruit of the Myrica cerifera yields a wax which for many 
irs has constituted, to a limited extent, an nrticle of commerce 
the United States under the names of Myrtle-wax, Candle- 
Ty wax and Bay-berry Tallow. It occurs abundantly as a 
ite incrustation on the small globular nuts of the plant To 
pare it in a nearly pure state, the berries are enclosed in bags 
coarse cloth and kept immersed in boiling water until the 
ed wax collects on the snHace, it is then poured off into pans 
Mrhich it solidifies on cooling — in this form and without further 
paration It is brought into commerce. It is employed in its 

* Ooromunicated by Profs. Johnson and Bnif>h. 
IL Joom. Sol— SscoifD Bmmieb, Vol. XXXm, H^o. 11^.— 'VUt, \mL 
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pure state as a polish to diminish the friction between snrfiieesof 
wood moving m mutual contact, and in admixture with other 
&tty bodies as a substitute for bees-wax in the manufacture of 
candles. It is also used in polishing furniture and enjoys some 
popular repute as a remedial agent 

We are indebted for the first published account of this sub- 
stance to Alexandre,**^ Surgeon, correspondent of M. de Mairan, 
who mentions a wax obtained in Louisiana from the fruit of a 
tree about the size of a cherry tree and resembling myrtle in 
appearance, which he states to have been employed bj the colo- 
nists in the manufacture of candles. Mr. Alexandre likewise 
states that the water in which the berries have been boiled, when 
evaporated to the consistence of an extract, is a certain cure for 
the most violent cases of dysentery. 

At a later period accounts of the tree or shrub were given by 
Marshal, Lepage-Duprat, and by Toscan, Librarian at the M1^ 
seum of Natural History at Pans. The latter in a memoir in 
his work entitled L'Ami de la Nature gave a circumstantial de- 
scription of the mode of collecting the wax in early colonial 
times.t 

The traveller, Ealm, speaking of myrtle wax says '^ in the 
country where it grows tney make excellent soap of it which 
washes linen perfectly white." 

The first attempt to investigate the chemical composition of 
this substance was made by tne Danish chemist, Dr. John,| in 
the early part of the present century. By treating the wax from 
the if. cen/era with boiling alcohol, this observer separated it 
into two portions. To the soluble portion he gave the name of 

* Hifltoire de TAcademie, Ann. 1723 and l726~pp. 11 and S9. 

f ** Towards the end of autumn when the berries aru ripe, a man learet hit honm, 
toother with his family, to go to some island or bank near the sea iihore where the 
wax trees grow in abundance. He carries with him yessels to boil the berries, and 
a liutchet to build a cott4ige where he may fin<I shelter durinic his residence in thii 
place, whicli is usually three or four weeks. While he cuts down trees his chihirm 
gather the berrief*. A very fertile shrub will affi>rd nearly seven pounds. When 
thei*e are gathered the whofe family employ themselves in procuring the wax. They 
throw a certain quHntity of the berries into the kettle, and then pour a sufficient 
quantity of water on them so as to cover them to tlie depth of anout half a loot 
They then boil the whole, stirring the grains about and rubbing them ai^inst the 
■idea of the vessel in order that the wax may more easily oome oft In a sliort time 
it floats on the water like fat, and is collected with a spoon and strained thruoicfa i 
oourae cloth to separate it from any impurities which might be mixed with it. Whca 
no more wax can be obtained they take the berries out with a skimmer and pot 
others into the same water, but it must be entirely changed the second or third time, 
and in the meantime boilinsf water must be added as it evaporates in order to avoid 
retarding the operation. When a con^^iderable quantity of wax has been obtained 
by this means, it is laid on a cloth to drain off the water with whidi it is still mixed. 
It is then melted a second time, and it in then formed into masses. Four pounds of 
berries yield about one of wax; that which is first obtained is generally yellow; 
but in later boilings it assumes a green color from the pellicle with which the kemsl 
of the benj is oovered."— TVans/oitoa in NiehoUorCM JourfuU,roL ir, pw 189. 

if Chmmiicfaa UotersodnuigQa, iii, SS. 
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cerin and to the insoluble that otmyriein, from the speciGc and 
generic names of the plant Subsequently discovering as he 
supposed two identical substances in bees-wax he conferred upon 
them the same names, which are even still in use. 

In the year 1802 Mr. C. L. Cadet* g^ve an account of the 
myrtle berry and the mode of culture, with experiments on the 
solubility of the wax in various menstrua, and mentioned that it 
saponified readily with the alkalies. 

A few months later, Dr. John Bostockf gave an accurate de- 
scription of the physical properties of the wax, its' comportment 
towards solvents and alKalres, and concluded by stating the 
affinitjr of myrtle wax to the fixed oils — at the same time giving 
it as his opinion that the vegetable waxes bear the same relation 
to the fixed oils of plants that the resins do to the essential oils, 
i. e., are derived from them by the process of oxydation. 

Besides these early imperfect notices of the myrica wax, we 
have more recently, an elementary analysis by Lewy who found 
its composition as follows 4 

Chirhon, ...... 74-00 

Hjdrogon, ...... 12O0 

Ozjgwi, 1400 

lOOOO 

Chevreul also examined the myrica wax. According to him 
it is completely saponified by potash-lye and vields in the opera- 
tion besides glycerine, stearic, margiiric and oleic acids.§ As 
will appear in the sequel, this distinguished chemist must have 
operat^ on an adulterated specimen. 

The wax employed in the following research was the commer- 
cial article as found in the drug stores of New Haven, and was 
collected in the vicinity of this place. To the kindness of Mr. 
R W. Blake, Jr., I am indebted for a small specimen prepared 
by himself from berries gathered in Rhode Island, this enabled 
me to test the purity of the commercial wax. The ktter chough 
procured at different times from several sources, in no case ap- 
peared to have been adulterated, as shown by the uniform fusing 
point of the wax itself, and of the mixed fatty acids resulting 
trom its saponification. 

The wax, as existing in commerce, is of various shades of 
color, from greyish-yellow, nearly destitute of any other tint, to 
a rich deep green, due to chlorophyll ; the odor is balsamic and 
slightly aromatic, much more powerful however in the dark than 
in the light colored varieties. These differences in appearance 
and odor are not connected with any material variation in the 
other physical properties, such as specific gravity and fusion 
pointy which remain nearly constant tnroughout 

• AimalM d« Cbimi«, zlir, 140. f NldioUoa*! Journal, It, ISO. 

t Haodw5rt«rbadi der Cb«ffll^ r, 41S. | Lot. elt. 
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The speciflc gravity of myrtle^wax ratiges fhnn 1<X)4 to 1*006 
and the point of fusion from 47° to 49 C. Its bardnens and 
brittleness are much greater than those of beeswax. Accordiog 
to Dr. Bostock one hundred parts b? weight of boiling aloohm 
dissolve five parts of the wax, four^fiuhs being deposited on cool- 
Sng and one-fifth remaining suspended in the fluid but graduallj 
depositing after a few days, or it may be precipitated at once bj 
the addition of water. On) v four-fifths of the wax are dissolved 
bj hot alcohol^ the remainder being totally unacted on even by 
prolonged digestion with fresh quantities of the solvent Boil- 
ing ether, according to the same author, dissolves more than one* 
quarter of its weight of the wnx, of which, the greater part sepa* 
rates on cooling. At a moderate heat it is also taken up by oil 
of turpentine to the extent of six per cent 

With a solution of caustic jpotasn, myrtle wax saponifies read- 
ily, giving a fragrant soap which is freely soluble in water and 
wliicli by decomposition with sulphuric acid yields a mixture of 
fatty acids fusing at 61° C, and readily soluble in hot alcohol. 
From this solution it may be wholly precipitated by an alcoholio 
solution of acetate of lead. Upon washing and drying the pre- 
cipitate, and digesting it for several days at a moderate temper 
ature with twice its bulk of ether, a waxy substance was dissolved 
which did not blacken by sulphid of ammonium and left no resi- 
due upon ignition, thus proving the absence of oleic acid. The 
portion dissolved by ether consisted of unsaponified wax which 
Deing 8U.s[:)ended in the solution of soap in a state of fine division 
escaped detection, was carried down mechanically in the precipi- 
tate produced by acids, thrown down a second time in the pre- 
cipitate by acetate of lead and was afterwards dissolved out by 
the ether. 

A portion of the wax was saponified with litharge and the 
lead soap repeatedly washed with water. Upon evaporation of 
the washings in vacuo, a viscid fluid was obtained possessing the 
sweet taste and other characteristic properties of glycerine, the 
quantity obtained wa<<, however, quite small in proportion to the 
amount of wax employed. 

About two pounds of the wax were then saponified with caus- 
tic potash and the soap decomposed by sulphuric acid, the pre- 
cipitate was fused and agitated re|>eatealy in contact with renew- 
ed portions of distilled water and finally dried. It possessed a 
fusing point of 60*^0. A portion of this substance was intro- 
duced with a considerable Quantity of distilled water into a ca- 
pacious retort and subjected to distillation; aller about one-half 
of the water in the retort had passed over, the distillate was found 
to contain a few globules of fused fat floating on its surface^ 
these were collected and their fusing point taken — it was found 
to be identical with that of the substance ijrevioug to diaullatioQi 
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thtis proving conclasivelj tbe absence of the more Tolatile fattj 
icids. 

One hundred grammes were taken, and after solution in alco* 
bol, were subjected to fractional precipitation, the method orig- 
inally proposed by Heintz* being employed under the following 
OQodification, The alcoholic solution of the fatty acids was made 
7f such strength that the degree of saturation at which a pre- 
cipitate separated on cooling to the ordinary temperature of the 
itmosphere, was almost, but not quite attained. The solution 
Biros measured and one-tenth part was poured into another ves- 
lel, this portion was then precipitated as accurately as possible 
9y a saturated alcoholic solution of acetate of leaa. Ihe pre- 
upitate together with the fluid in which it was suspended was 
30W poured back into the remaining portion of the solution, 
md the whole heated to ebullition and maintained at that tem- 
perature until the precipitated lead salt was redissolved and the 
iuid was brought to nine-tenths of its original bulk. The 
Mrhole was then set aside to oool, by which the precipitate was a 
lecond time thrown down. This precipitate was collected on a 
ilter and dried, as the first Jraclion. A portion oF the filtrate 
Kjual to that first taken was now precipitated accurateljr with 
icetate of lead, the precipitate with the fluid in which it was 
suspended was poured back into the rest of the solution, the 
nrhole heated and evaporated until brought to eight-tenths of 
ts original bulk, and after cooling, the precipitate collected and 
Iried as the second fraction. This operation was repeated until 
line fractions in all had been obtained, the fluid to oe precipita- 
»d occupying successively, ^^, tVi tm tVi Ai ^V tVi A, and tV» 
)f its original bulk. The last portion of fluid containing the 
enth fraction gave no precipitate with acetate of lead, and upon 
examination was found to contain the ethylic ethers of the fatty 
icids with but very little free acids. 

Of the fractional precipitates thus obtained, the 1st, 2d, 8d. 
rth, and 9th were further examined. They were decomposea 
>y repeated boiling with moderately dilute hydrochloric acid 
ind tne fatty acids thus separated were thoroughly washed by 
lot water. The fusing points of these products were as folio ws, 
•espectivcly : 

Ist fraction, 605^ C, 2d, 61•^ 8d, 61-^ 7th, 55•^ 9th, 50.^ The 
LOth fraction which gave no precipitate with acetate of lead re* 
nained fluid at 20° G. 

The fact that by long boiling the mixed fatty acids with water, 
k distillate was obtained which had the same fusing point as 
he original mixture, together with the narrow range of fusing 
x>int8 among the fractions first examined, made it appear unne* 
Msary to study the others. 

* Joor. fOr Fnki. Cbtm., Ixvi,!. 
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The prodacts obtained from each of the above mentioned lead 

{)recipitate8 were severally subjected to repeated crystallization 
inom alcohol until the fusing point of the crystals stood unaltered 
by further treatment From each fraction an acid was thus pro- 
cured which fused at 62^ 0., and agreed in all respects with pair 
miiic acid. The first three fractions consisted almost entirely of 
this substance and it was present in considerable quantity evea 
in the ninth fraction. 

The filtrates from the crystallization of the 7th and 9th frac- 
tions were then mixed and subjected to recrystallization. A crop 
of crystals thus obtained likewise fused at 62° C. The new fil- 
trates were then mingled and crystallized again with the same 
results. 

The concentrated mother liquors from which nearly all the 
palmitic acid had thus been separated, were now evaporated 
nearly to dryness, and the mass saponified to destroy the ethers 
formed by prolonged contact with alcohol. The soap was de- 
composed by acids, the precipitate dissolved in aloohol, the fluid 
evaporated until a slight crop of crystals formed on cooling; the 
fluid poured off from these was again evaporated until a deposit 
ensued on cooling, and this process was repeated until the crys- 
tals thus formed exhibited a constant fusing point, viz. 48^ C. 
It thus appears that lauric acid is an ingredient of this wax. The 
10th fraction which was fluid at ordinary temperatures was foand 
by similar treatment to consist almost entirely of lauric ether 
formed by prolonged contact with alcohol. 

About one pound of the crude fatty acids was repeatedly agi- 
tated with small quantities of boiling alcohol until the fusing 
?oint of the portion undissolved, remained constant at 62° C. 
*hc several alcoholic solutions thus obtained were then mixed 
and evaporated to the point at which crystals formed on cooling, 
the whole allowed to cool to the ordinary atmospheric tempera- 
ture, the crystals thus formed removed, and the process repeated 
several times, by which means a still further portion of the least 
soluble substance was removed. The fluid filtered from the 
crystals w&s now treated with caustic potash and after addition 
of water the whole was heated until no more alcohol could be 
expelled. The precipitate obtained by treating this solution 
with sulphuric acid, was dissolved in alcohol and subjected*to a 
fractional crystallization to remove palmitic acid, by which 
means a sufficient quantity of the substance fusing at 43^ C. was 
obtained for an elementary analysis. 

The two substances thus obtained and which from their fusing 
points and other characteristic properties were pronounced to be 
respectively palmitic and lauric acids, were further purified by 
solution in alcohol, decolorization by animal charcoal, resaponin* 
cation, decomposition of the soaps by acids^ and carefid washing 
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with distilled water, by which means they were obtained in a 
state of nearly absolute purity. 

The above operations were very much complicated by the fact 
of the strong tendency of lauric acid to form an ether when left 
for any length of time in contact with alcohol. In this respect 
it far surpasses palmitic acid. A mixture of these two acids in 
which there was a great preponderance of the latter, was digested 
for several days in al(X)hol at the ordinary temperature of the 
atmosphere. Upon adding a weak solution of )x>tash to remove 
nnoombined acid, and finally washing with water — an oily fluid 
was obtained which became solid by a very slight decrease in 
temperature, and which upon examination turned out to consist 
of nearly pure laurate of oxyd of ethyl. This ether could onlj be 
decomposed by prolonged digestion at a moderate heat with a 
verv concentrated solution of fixed caustic alkali. 

l*he palmitic and lauric acids obtained in the preceding opera- 
tions were subjected to combustion with oxyd of copper and 
oxygen gas, with the following results: 

0*1967 grms. palmitic acid gave 0*64 grms. carbonic add and 
0-228 grms. water. 

Tbeorj. BsptrintBt. 
C,„ - • • 192 li-QO 74-96 

H32, - 88 12 60 12*87 

O4 - • - 82 12*60 .... 

0*1857 grms. lauric acid gave 0*4917 grms. carbonic acid and 
0*202 grms. water. 

ThMiy. Xsptriaeat 

0,4, - - - 144 72H)0 72 21 

H,4, . • 24 1 2-00 12*06 

O4 - - - 82 16-00 .... 

A portion of the crude wax was repeatedly treated with fresh 
quantities of boiling alcohol until no rurther solution ensued, the 
residue was several times crystallized from hot ether, and finally 
after decolorization with animal charcoal, maintained in a state of 
fusion for some time to remove volatile impurities derived from 
the ether. It possessed the fusing point, hardness, and other 
properties of pure palmitin. Since according to Bostock, boiling 
alcohol dissolves only four-fifths of the wax. the amount of pal- 
mitin present may be approximately stated at one-fifth of *^e 
whole. 

The results of the foregoing experiments indicate that the wax 
of the Myrica cerifera consists of about one-fifth part of palmitin^ 
the remaining four-fifiha being free palmitic acid with a small 
quantity of lauric acid^ the latter eitner free or in die state of 
taurln. 

With regard to the uses of this substance, its composition and 
abundance suggest it to the chemist as the most convenient and 
accessible source of pure palmitin and palmitic aoid^ and it will 
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probably be tho means of increasing in no small dqi^ree tm 
knowledge of these bodies and their derivatives. As a sal«^ 
tute for bees-wax in the manafacture of candles, the Mjrrica wax 
appears to be worthy of more attention than it has jet reoeived. 
In illuminating power it seems to be scnroelVf if at all, inferior 
to the best bees-wax. It can be furnished at less than one-fonnb 
of the cost of the latter material, and owing to its superior 
hardness it can be cast instead of having to be subjected to the 
tedious and expensive process of moulding by hand. By care is 
preparation, it can be obtained more free from color than cnxb 
Dees wax, and moreover, it is said to be rendered perfectly white 
by the ordinary modes of wax bleaching. It might probaUj 
be used also with advantage to harden paraiBne candles. 

Taking into consideration the abundance of the plant iXadtt ill 
Hardy habits of life — in hct it thrives best upon soils which firom 
their poverty and proximity to the sea are unfitted for all other 
purposes of cultivation — the slight degree of attention required 
to insure abundant crops, and finally the ease of extraction of 
the wax itself there appears to be no reason why the preparation 
of myrtle wax should not constitute an important bnmch of 
manufhcturinp; industry .''^ 

The foregoing investigation was undertaken at the soggestioa 
of Prof. Johnson, for whose guidance and assistance I here take 
pleasure in expressing my grateful acknowledgments. 

Sheffield Laboratory, N«w HaTm, Febi 8d, Ites. 



Art. XXX. — Gonsiderations rekUing to the Quebec Oroup, and the 
Upper Copper-bearing Bocks of Lake Superior; by Sir W. E. 
Logan, F.RS., Director of the Geological Survey of Canada.! 

(Read before the MoDtreal Natural Hiitory Sodetj» May, isei.) 

In a comraunication addressed by me to Mr. Barrande on the 
fauna of the Quebec group of rocks, (this Jour., xxxi, 216,) after 
showing that the organic remains discovered last vear at Point 
L^vis, placed the group about the horizon of tne Calciferous 
formation, I stated that the apparent conformable superposition 
of the group on the Hudson Kiver formation was probably due 
to an overturn anticlinal fold or overlap. 

* In oourte of thu preceding inTesttgation a prwperty of the pmimttiUe t^mlwer 
was noticed which I belieye has n<»t yet been plhced on reeiinl. I allude to its be- 
coming pciwerfully electric by friction. A small quantity of this salt, purified from 
extraneous fatty matters by digestion in ether, was gently rubbed in an agate 
mortiir, when a sufficient amount of electricity was generated to cause the powder 
to fly out in eyery direction and cluster around the pestle and the ImmmI heldiiV 
it — o. K. K. 

f From the OaiuuUan NatinaUst and Qt«o\o^^ 
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The character of this overlap is exhibited in the accompanj-' 
; wood cut ^fig. 1) of a vertical section of the neighborhood 

I. — Section fron^ MmUmerenei ta OrUmu JtkmtL * 

Mootmorenei. North Cbuiocl. OrlMoa Island* 
f u u q 




g F t u O 9 

loriiODtal and rertical leale, 1 inch to a mile, ff, LavreDiiao gneiss ; t, Trenton 
estooe; u, Utica and Hodson Riyer fonnations; g, Quebec groap; F, Fault; 
Overlap ; S, LsTel of the Sea. 

Quebec, extending from the Montmovenci side of the St 
.wrence across the north channel and the upper end of the 
and of Orleans. The road from Beauport to Montmorend 
OS over a floor of Trenton limestone, which has a very small 
> towards the St Lawrence ; farther back from the river the 
2k has a gentle dip in an opposite direction, giving evidence 

a very flat anticlinal form, which could scarcely be detected 
ihout the aid of the general distribution of the formations in 
3 neighborhood. On the south side of the road there occurs 
lisIocatioD, which can be traced the whole way from Beauport 
arch to Montmorenci falls, where the effect it produces is 
iily discernible. Here the channel of the Montmorenci is cut 
wn through the black beds of the Trenton formation, to the 
.urentian gneiss on which they rest, and the water at and 
low the bridge flows down and across the gneiss, and leaps at 
e bound to the foot of the precipice, which, immediately be- 
ad the water, is composed or this rock. At the summit, the 
enton beds are seen on each side ; on the right bank they 
ve a thickness of about fifty feet, and are marked by the 
surrence of Leptcena sertcea (Sowerby), Strophomena aUemata 
onrad), Orihis testudinaria (Dalman), tdngulacrasda (Hall), Con- 
vria Trentonerms (Hall), Calymene BlumenbcuAii (Bron^iart), 
d IHnuektM conceniricus (Eaton). The dip of these beds is 
wn the stream, at a very small angle ; but at the foot of the 
dcipice, and immediately in contact with the gneiss, about the 
ne thickness of black limestone is tilted up to an angle of 
;y-seven degreea This is followed by about an equal amount of 
ick bituminous shale with the same slope. In this attitude, 
3se rocks climb up the face of the precipice, presenting their 
^es to the chasm on each side. They are succeeded by about 
pit feet of hard grey sandstone, weathering brown, in beds of 
»m ten to eighteen inches, interstratified with black shale. On 
8 repose grey arenaceo^argillaceous shales, composing the sides 
the chasm out to the waters of the St Lawrence ; the distance 
ing about a quarter of a mile, and the dip, which is towards 
jf. Joux. Sol— Secokd Sxbzxs, Yol. XXXITT, No. 99.^Mat, 1869. 
41 
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the St. Lawrence, diminisliiDg graduallj to about thiTty-fiie 
degrees. 

These tilted beds are fossiliferoas, the species contained in the 
limestone being Stenopora PetropoUtana (Pander), PtUodiciya ow- 
ia (Hall), Strophomena altemaiOj Leptana Hrvxa^ OrOm teetudmor 
na, (hmereUa nucleus (Hall\ Lingula allied to L. cbtuea^ IXecim 
crassa (Hall), Bdhrophon bilobcUus (Sowerbj), OonuJaria Ihentoit' 
emia, an undetermined Orthocercu, Cyriooerae oonstrietum (Hall), 
Oalymene Blumenbachii^ Oheirunu pkurexanthemue (Green), IK* 
nucleus concentricus, Asaphus plcUycephalus (Stokes). Those con- 
tained in the black Bhiales are Oraptolithus bicomis (Hall), and 
G. pristis (Hessinger). There is thus no doubt whatever that the 
limestones are of the Trenton and the shales of the Uticafor 
mation. 

On the opposite side of the north channel, at the upper end of 
the Island of Orleans, there occur about 6(K) feet of olack bitu- 
minous shales, interstratified with occasional beds of graj. yellow- 
ish-weathering calcareous sandstone, and arenaceous limestone. 
They in some parts hold Oraptolithus bicomis and O. pristis, and 
there is little doubt are subordinate to the Utica or Hudson 
Kiver formation. They dip S.£. -< 60^, and there rests upon 
them (the contact being visi ole) a series of magnesian ^ales and 
conglomerates, dipping in the same direction and at the same 
angle. These magnesian strata are of the same character as 
those at Point L^vis, and belong to the Quebec group. They 
thus overlap the black shales, which are probably overtamed as 
represented in the diagram (fig. 1). 

In his explorations of last year on Lakes Superior and Huron, 
Mr. Murray ascertained that the lowest well characterized fos- 
siliferous rock in that neighborhood belongs to the Birdseye 
and Black Biver group, and that it rests conformably upon the 
sandstones of Sault ote. Marie. These sandstones and their 
equivalents, consisting of red and yellowish-white beds, are 
traceable on the south side of Lake Superior, from Marquette to 
the Biver St. Marie, and compose Sugar Island, and prolMibly 
the north part of Neebish Island. They extend to the north part 
of St Joseph Island, and are met with on the Island of Camp- 

s. 



St Josc^b 




a, Birdseye and Black River limettoDe ; 6, Ste. Marie tADdstoDe ; e. Hnronian 
conglomerates ; U, Level of Lake Huron ; S, Level of the Sea. Horiaontal and 
vertical scale, 1 inch to 1 mile. 

ment d'Ours. In one of the white beds near Marquette, Mr. 
Murray obtained a Pleurotomaria resembling P. Laurentina of 
the Calciferous formation, and o\M«r}^di \!aa ^/^xot^Ti^vi the 



the Copper-bearing Rocks of Lake Superior. 828 

same bed, of a species of Scolithus. The mass on Campment 
d'Ours is of the same color and friable character as the yellow- 
ish-white beds near Marquette, and is marked by the same /Sbo- 
liOiua^ and there is little aoubt that the two exposures are of the 
same series. On Campment d'Ours the sandstone reposes on the 
Hnronian series, and is eighty feet thick and very nearly hori- 
zontal, (fig. 2). It is succeeded in ascending order, by tne fol- 
lowing series of beds : — 

Bloiah-gniy shales, intentratified with thin beds of yellowish compact 
limestone, presenting an escarpment over the sandstone. The fos- 
sils observed are otenopora JibroM^ PUlodictya feMstrata^ P. 
aeutOy Strophomena altemata^ RhynehoneUa plietferOf and a small 
undetermined Lingula^ 20 

Measures concealed, 60 

Ash-gray compact limestone, in beds of from three to five inches 
thick, interstratified with a five-inch bed of drab colored compact 
limestone. Among the fossils are Stenopora fihroun, Olypiocnnus 
ramulosus, Strophomena altemataj PUurotomaria ni&contca, Sub- 
uliies elonpatus, Ambonyehia amygdalina^ Cyrtodonta Huron- 
emis^ Vanuxemia inconstam, Orthoceroi tenuifilumj O, Murrayi^ 
Leperditia CkinadeMts, and AsaphuB platycephoUus, 4 

Ash-gray compact limestones, in beds of from ibar to six inches, un- 
derlaid by a dark brownish-gray arenaceous limestone bed of 
about ten inches, and divided by thin layers of gray caloareo- 
argillaoeous shale. All of these strata are very fossiliferous, and 
contain Olyptocrinta ramuloMus^ Ptilodiciya multipora^ Cosdn- 
iumJlabeUatum, Strophomena altemaia^ S.filitexta^ Bhynehonella 
recurviroitroy Orthis eubequata^ Vanuxemia inconetanSy CyrUh 
donta ffuronensiSy C, subcarinatOy PUurotomaria iubconicoj Tro- 
ehonema umbilicatay Murchisonia peranyulata, Orthoceras recti- 
cameratum^ Cheirurus pleurexanthemuSf and Leperditia Cana- 
denaiSy 80 

Ash-gray compact limestone, of the same character as tbe preceding, 
but still more fossiliferous. The beds contain Tetradium fibratum^ 
Stenopora fibroea^ Columnaria alveolata, Petraia profunda^ Stro- 
phomina altemataj S.filitextay Bhynehonella recurviroitra, AnUnh 
nychia amygdalinOy Cyrtodonta Canadeneis, C, Huronensie, C, 
mytiloidea, Vanuxemia ineomtanSf Ctenodonta nasuta, PUuroto- 
maria subconica, Eunema etrigilUita^ Subulites elongatue^ Ortho- 
cerae tenuifilum, O, Murrayi, an undescribed Cyrtoceras, Aeaphui 
platycephalus, and Leperditia Canadensis^ -16 

180 

The fossils of these limestones leave little doubt that they be- 
long to the Birdseye and Black River ^up; and the underlying 
sandstones and other rocks, constitutmg the upper copper-bear- 
ing series of Lake Superior, may thus represent the Cnazy, Cal- 
cirrous, and Potsdam formations, and be equivalent to the Que- 
bec group, with the black shales and limestones beneath it. This 
equiyalencj and the existence of an upthrow bnTi^Ti^>i!ci^^<£v^(^ 
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group to the surface in the regions to the southeast^ as already de- 
scribed in my letter to Mr. J3arrande (this Journal| xxxi, 218) 
suggest the following considerations. 

from the occurrence of wind-mark and ripple-mark on closely 
succeeding layers of the Potsdam sandstone, where it rests im- 
mediately upon the Laurentian series, we know that this arena- 
ceous portion of the formation must have been deposited imme- 
diately contiguous to the coast of the ancient Silunan sea^ where 
SiTt of it was in some places exposed at the ebb of the tide, 
o want of conformity is known to exist between the Potsdam 
and Calciferous formations, and the Quebec group being of Cal- 
ciferous age and 7t)00 feet thick, it follows that daring the Pots- 
dam period, while the sandstones of the formation were being 
deposited on a level with the sur&ce of the sea, there must have 
existed a depth of at least 7000 feet of water over the area in 
which were subsequently deposited the strata of the Quebec groap. 

With the exception of a small mass of the Potsdam sandstone 
at St. Ambroise, we haye no evidence of a marginal outcrop of 
this formation between the St. Maurice Biyer and the Mingan 
Islands. No marginal outcrops of the Calciferous and Chazy 
formations have been observea from the longitude of Lake St 
Peter to the same group oi islands ; and between the yicinity of 
Kingston and the north shore of Lake Huron, all three of weee 
formations appear to be wanting. From the Mingan Islands to 
the Mohawk River in New York, the marginal outcrops of the 
Potsdam, Calciferous and Chazy united do not in any part much 
exceed 1000 feet in thickness ; while the thickness of tne Quebec 
group alone, is about 7000 feet This, constituting the great 
metalliferous formation of the continent^ is traceablci under va- 
rious designations, from Gasp^ to Alabama, thence sweeping 
round on the west side of the Mississippi, through "Kansas, to 
Lake Superior, where it appears without any diminution in its 
volume. 

From these facts, it would appear probable that, during tbe 
Potsdam period, the older rocks, whicn formed the coast of the 
Lower Silurian sea, extended, under comparatiyely shallow 
water, southeastwardly firom the St Lawrence and the Ottawa, 
to the fault which brings the Quebec group between Gasp^ and 
the Mohawk ; and southwestwardly from a line between the 
Mohawk and Lake Superior, as far as Alabama. All around 
this shallow area, they descended quickly into deep water; thus 
constituting a subaaueous promontory from the I^nrentian and 
Huronian rocks of tne north, and forming, with these, what Mr. 
James D. Dana has termed the nucleus of the North American 
continent 

But although the great volume of the Quebec and Potsdam 
/n^Ufxs, shows that over the area occupied by them, there most 
Uaxo existed a deep sea d\n\n^ ^^ ^o\aft»5ii\feTtfA\ \lia to be 
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remarked, that many of the members, both of the lower and 
upper parts of the Quebec group, have by no means the char- 
acters of deep-sea deposits. It has already been stated, that the 
beds of passage between the littoral portions of the Potsdam 
and Calciferous formations, suggest the opinion, that, towards 
the termination of the Potisdam era, a gradual sinking of the 
surface had occurred. In order to obtain the conditions for the 
accumulation of the coarser sediments, which commence near 
the base of the Quebec group, it must be supposed, that, shortly 
after the beginning of the Calciferous perioa, a great continental 
delation occurred; carrying the littoral deposits of the Potsdam, 
and the beds of passage lust mentioned, high above the sea, and 
bringing the area at the oase of the Quebec group comparatively 
near the surface. The successive coarse deposits of the group 
indicate a subsequent gradual subsidence, at unequal intervals, 
probably with subordinate oscillations, until the early shallow- 
water strata were a^ain submerged ; to be first partialnr covered 
over by deposits ot the Chazy formation, and then, almost uni- 
versallv, by those of the Trenton and Hudson groups. 

In tnis way may be explained the break which occurs in the 
succession of life between the Calciferous and Chazy, in the shal- 
low-water deposits of these formations between the Allumettes 
Islands and Montreal, as well as among the Mingan Islands. 
The interruption in the succession of deposits between the base 
of the Trenton group and the Potsdam, at St Ambroise ; and 
that between the same base and the Laurentian, from the north 
shore of Lake Huron to Kingston, as well as in the vicinity of 
St Paul and Murray Bays, and at Lake St John on Hne Sague- 
nay, is in the same way accounted for. The break in the suc- 
cession of life between the Chazy and the Trenton group, is not 
so great as that between the Calciferous and the Chazy. It is 
not yet quite certain, that, at the marginal outcrop of the latter 
formations in Canada, a single species passes upwards into the 
Cha^ ; while about one-sixth oi the species of the Chazy are 
known to occur in the Birdseye and Black Biver formation, at 
the base of the Trenton group. It seems to be in accordance 
with this, that we have evidence of a somewhat sudden submerg- 
ence for the commencement of the Trenton period, and a some- 
what rapid accumulation of its lower strata, the Birdseye and 
Black River limestones. Where these rest upon the Huronian 
and Laurentian series, the beds of contact are often composed of 
angular fragments of the underlying rock ; and it frequently 
happens that the surface on which these beds rest, is rough, and 
broken into sharp projecting ledges and deep fissures, which 
were filled up and covered over by the deposits in question, 
before sufficient time had elapsed to permit the surface to be 
worn down. Instances in illustration of this occur on the Snake 
Island)?, west of Lacioche, in Lake HuTon^ wViwe ^'^ ^w^ae^^ 
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and Black Hirer fbrmatioD reata on the qnartates <^ the Han»- 
ian series ; and at Marmora, where it ib snpiwTted by Laorentiu 
rockfi. Ct. Dawson has pointed out a striking instanoe of Hatb 
pheDomena at Bog Lake in Huntingdon ; other examples oooqt 
at Sloat's Lake in Xoughborongh and its vicinity, as well as at 
KiugBton Mills. The same conditions may be observed in the 
neighborhood of Murray Bay. 

As an instance of the probably rapid slope of the boUom of 
the Lower Silurian sea from shallow to deep water, during ths 
Potsdam period, in the neighborhood of Quebec, we see that tbe 
surface of the qnartzose gneiss now supporting the Trenton 
formation at the Falls of Montmorenci, must hare been 7000 
feet above the gneiss under the island of Orleans ; while the dis- 
tance between the two positions does not much exceed a mile and 
a hal£ This would give a slope of nearly forty-five degrees ; and 
perhaps it would not be extrava^nt to take this as representing 
the inclination along the whole Ime to Alabama, As the Pots- 
dam and Quebec groups accumulated, the edges of their stzata 
would abut against this slope ; and ultimately both these^ and 
the early shallow-water deposits on the higher terrace, woold be 

S. jSHppettd amtngamtnt of i\t itrata itfan tk* hr*m k . 




B. Oreen ihules, 

o. GraT uodatoQEi, 

c. Dark gnj ahaU), 

K. Red uid peea ehatcB. 

r. Green uoditoaee. — Sillcry formation. 

X. IVanton gronpof limeatoiiM; tr. tTtiMibilw, a HudKia Rirar u 

dulei ; I. L. Sea level at the commanceiDeot of the QuehM penod a. s. Sea 
lerel i^ the ekwe of the Fotadam, and also at the begunung of the lYeoloa p*- 
liod. Varti«al acale of the eeetioii, one loch to a Dule 

•overed over by the Birdseye and Black River, the Trenton, the 
Utica, and Hudson Kiver formations. This we have endeavored 
to represent in the accompanying ideal diagram ; in which it 
will be perceived that the lowest of these formations is shown 
as resting (at p.) on one of those littoral deposits of Potsdam 
sandstone, like that at St. Ambroise, which are still met with 
along the mai^nal outcrop. 
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The strike of this rapid slope in the bottom of the ancient sea, 
coinciding with the break, had, as already indicated, a general 
northeastward bearing, from Lake Ghamplain to the yicini^ of 
<]!ape Chatte. The present trend of the Laorentian gneiss, ^om 
the neighborhood of Quebec to Pointe des Monts, nas a rude 
parallelism with it ; but farther down the valley of the St. Law* 
renoe, while the line of break turns gradually eastward, and 
ultimately south of east^ in Gaspd, the trend of the eneiss be- 
comes northward for about sixty miles, then eastward for three 
hundred miles, and finally northeastward for two hundred miles 
more^ to the Atlantic extremity of the Straits of Belle Isle. 
This diverffence of the two lines would lead us to anticipate an 
area of shaJlow water during the Lower Silurian period ; so pro- 
tected from disturbance that any strata occurring there, mi^ht 
be expected to present a comparatiyely horizontiu attitude, like 
that of the Lower Silurian formations on the same side of the 
break to the west. We accordingly find, in the Mingan Islands, 
in Anticoeti, and on the Straits oi Belle Isle, the Lower Silurian 
deposits in such an attitude. In the latter locality, howeyer, the 
Yolume of the undisturbed strata would appear to indicate that 
the bottom shelved more gradually before reaching the slope. 
The increase of the dip in approaching Bonne Bay in Newfound- 
land, sug^ts that we may expect to find the break somewhere 
in that neighborhood. 

Without enquiring into the origin of the forces which may 
have produced the corrugations of the earth's crust, we may sup- 
pose tnat if a sufficient lateral pressure were applied to the strata 
thus accumulated and arranged, there would result a series of 
parallel folds running in a direction at right angles to that of the 
lorce, with prevailing overturn dips towards the line of resist- 
ance. The solid crystalline gneiss in the case before us, offering 
more resistance than the newer strata, there resulted a break co- 
inciding with the inclined plane at the junction of these with 
the gneiss. The lower palseozoic strata, pushed up this slope, 
would then raise and micture the formations above, and be 
ultimately made to overlap the portion of these resting on the 
edge of the higher terrace ; after probably thrusting over to an 
inverted dip, the broken edge of the upper formations. The 
shallow-water strata of the higher terrace, relieved firom pressure 
by the break, would remain comparatiyely undisturbed; and 
thus the limit of the more corrugated area would coincide with 
the slope between the deep and shallow waters of the Potsdam 
period. The resistance offered by the buttress of gneiss would 
not only limit the main disturbance ; but it would probably also 
guide or modify, in some degree, the whole series or parallel cor- 
rugations, and thus act as one of the causes giving a direction 
to the great Appalachian chain of mountains. 
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Art. XXXI. — On the action of subatancea of (he SMhwr cad 
Phosphorus Groups on solutions of the metals; by thsodobi 
Parkman. (Abridged from his inaugural Dissertation, Got- 
tingen.) 

The subject of the following dissertation was suggested by 
an observation made in the lavatory of Pro£ Wdhler, at Got* 
tingen. In precipitating selenium, by sulphurous Mid, fiom a 
solution which contained considerable copper, the selenium ob- 
tained was black, although the precipitation to&k place in the 
cold. On investigation, the selenium was found to contain cop- 
per. My honored instructor. Prof Wohler, suggested to me 
tiiat, as this reaction was a new and somewhat ^^ular one, to 
extend it to tellurium, sulphur, phosphorus, arsenic and anti- 
mony, might afford the matter for a not uninteresting investi- 
gation. 

L Action of Sulphur on the solutions cf Copper^ Silver and Lscd. 

As just mentioned, precipitated seleDium, placed in a solation of sul- 
phate of copper contamiDg sulphurous acid, unites with copper. I find 
that sulphur, tellurium, phospnorus, arsenic and antimony all do the 
same. In most cases also, the same effect is produced, eBpeeialTy with 
the aid of heat, without the presence of sulphurous acid or other redu- 
cing agent I have also extended the investigation, though feos compktelj, 
to the salts of silver and lead. With the exception of Ute action of phos- 
phorus on the copper and silver solutions, all these reaettons appear to 
have been previously undescribed. 

1, Action of sulphur without the aid of reducing agents, — ^Pk^pitated 
sulphur and flowers of sulphur were left a week in solutions of suJphats, 
acetate and chlorid of copper. At the end of that time^ they were en- 
tirely unchanged. Precipitated sulphur, boiled five or six hours with the 
sulpnate, was slightly blackened, from formation of sulphid. Precipitated 
sulphur and flowers of sulphur, boiled with the acetate, rapidly blackened 
and were finally, apparently, entirely converted into sulphid of copper. 
Sulphur,* left three days in solution of nitrate of silver, became dark 
grey. Boiled in solution of nitrate of silver, it became rapidly black and 
seemed to be entirely converted into sulphid of silver. Sulphur, boiled 
with acetate of lead, only by very long boiling became dark grey. 

2. Action of sulphur with the aid of reducing agents, — Sulphur, left 
for some hours in solutions of sulphate, acetate and chlorid of copper, 
with which sulphurous acid was mixed, became gradually dark grey, 
from formation of sulphid. Left a week in similar solutions, it appeared 
to be almost entirely converted into dark blue or black sulphid of copper. 
By boiling the solutions, the reaction took place much more rapidly, the 
sulphur becoming black in a few minutes. Sulphur, green vitriol and 

* Id all the following experiments the sulphur used was precipitated bj solphii- 
rie add from hyposulphite of soda. 
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feulphftte of copper, boiled together, gave sulphid of copper rapidly. SuU 
phar, sino and sulphate of copper, boiled together, gave, along with re* 
duced copper, black snlphid. 

Salphnr, boiled with acetate of lead and acetate of the protoxyd of 
iron, became rapidly black and was apparently completely converted into 
sulphid. The resulting sulphid contained no iron. 

3. Analysis of the products of the foregoing reactions. — ^In preparing 
the above substances for analysis, my great care was to continue the ac- 
tion long enough to be sure Uiat all the sulphur was converted into sul- 
phid. In those prepared by simply boiling the sulphur with the solution 
of the metal, the boiling was continued from five to eight hours, in every 
case with an excess of the metalkc salt In preparing the sulpbids by 
the aid of sulphurous acid, the sulphur was placed in the solution of the 
metal, the whole heated, though not to boiling, and then saturated with 
sulphurous acid gas. ,The solution was then boiled, allowed to cool, again 
saturated with sulphurous acid, and left to stand a couple of days in a 
dosed flask. In every case, on 'opening the flask, there was still an ex- 
cess of the metallic salt and of sulphurous acid. To prevent oxydation, 
the substances, during washing, were kept covered with water, as much as 
possible, and dried in vacuo. In none of them could any free sulphur be 
seen by the aid of the lens. Of each substance two preparations were 
made, in order to see if the composition of the substance remained constant. 

For analysis, the substances were all dissolved by digestion with fum- 
ing nitric acid, which, in nearly every case, dissolved tliem completely. 
without separation of sulphur. The analyses of the copper compounds 
were made, in some cases, by precipitating the oxyd of copper, at the 
boiling point, by caustic potash, and the sulphuric acid from the filtrate, 
after acidulation, by chlorid of barium. In other cases, separate portions 
of substance were taken for the copper and sulphur determinations. The 
silver compounds were all analyzed by precipitating, first the silver by 
ehlorhydric acid, and then the sulphuric acid, from the filtrate, by chlo- 
rid of barium. 

Sulphid of copper prepared hy boiling sulphur with acetate of copper. 

1st preparcUion. 0*6946 grm. substance gave 0*2817 oxyd of copper and 

2*6486 sulphate of baryta. 
2d preparation, 0*8255 grm. substance gave 0*1479 oxyd of copper and 

1*2988 sulphate of baryta. 

I. n. 

Cu, 82-37 86-28 

S, 52*27 64-56 

84*64 90-84 

Sulphid of copper obtained by the aid of sulphurous add, 

1 si preparation, I. 1*9560 grms. substance gave 1 -3 1 45 oxyd of copper. 

II. 1-7321 grms. substance gave 1*1615 oxyd of copper. 
IIL 0*6727 grm. substance gave 2*0856 sulphate of ba- 
ryta. 

▲m. Joua. Sci.— fiBCora SssxM, Vol. XXXQI, Ko. e9.~MAT^ 18011. 
4Q 
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^d preparation. I. 1*8346 grms. lubstance gare 1*4830 oxyd of coffm} 

IL 2*2385 grms. substance gare 5*4626 sulphate <x W 
rjta. 



( Cu 
Ist prep. -J g ' 



dd prep. I ^^^' 



L IIL 

53-';6 
41*54 


IL 

53-54 


05-30 

GMcQlated. 

81*7 66*46 
16- 33*54 


I. XL 

Fonoda 

64-54 
33-51 



47*7 • , 100-00 



08-05 



Sulphid of tilvir prepared by boiling eulphur vfith nitraU of 
let preparation. 



2d preparation. 



I. . 2*0266 grms. substance gave 1*6800 chlorid of bI- 

Ter and 4-0156 sulphate of baryta, 
n. 1*3725 grms. substance gave 1-1350 ehlorid of lil- 

ver and 3-2830 sulphate of baryta. 
0*4670 grm. substance save 0*3510 chlorid of film 
and 1*4503 sulphate of baryta. 



I8t pwp. I ^' 

2<1 P"P- { 68^' 



L 


IL 


62*30 


62-28 


33*31 


32-86 


05*70 


05-14 


Galealatad. 


Fband. 


108 57*45 


56-70 


80 42-55 


4201 



188 



100*00 



00-61 



The formnla CuS, derived from one of the above analyses is probable 
enough. The formula AgS^ is not a probable one, and the substance is 
perhaps a mixture of the ordinary sulphid of silver with unchanged sul- 
phur. No sulphur, however, could be seen by the aid of a lens. Ths 
substance was apparently a perfectly homogeneous, dark-grey powder. 
Lumps of it, when crushed, had the same appearance. 

* According to Rose (ADalytische Ghemie, ii, 187) in igniting ozvd of ooppv, 
the filter rosy be burned along with the precipitate, and any subozyd formed may 
be reoxydized by means of the current of air, which may be directed into the cni- 
cible by means of the cover. This is prt»bably true in most cases, but sometinMS 
there may be considerable loss througn reduction. In the above analysis, after 
weighing once, I ignited and weighed again. The substance had increased consider- 
ably ; and only after ignition, in a current of air, of three or four hours in all, and 
a total increase in weight, from the first weighing to the last, of 0i[)5e8 grm. (=3*1 
per cent of the substance analyzed) was a constant weight obtained. On breaking 
np the lumps of oxyd of copper, some red subozyd still remained, which had been 
protected firom oxydation by the coat of protoxyd on the outside. This would ac- 
count, in part at any rate, for the percentage of copper in the above analyns com- 
ing out too low. It is decidedly advisable to bum tne filter separately. Tliis wu 
done in my other analyses, with one exception, in which, from its dose correspond- 
ence with another analysb, little or no loss appeared to have been ineurrsd. 
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It will be seen that, in the analyses of the above substances, two prep* 

armtions excepted, there is a large Iom, if the substances be supposed to 

oooaiat only of sulphur and metal. That this loss is not owing merely 

to incorrect analyses is shown by the pretty close correspondence of the 

mnaljses of the first preparation of sulphid of silver and of two of the 

(x>pper determinations. I at first supposed that the sulphids had partly 

oxydized to sulphates: but, on heating them, first with water and then 

with dilute sulphuric acid, either none at all or only a trace was dissolved. 

Any sulphate, or other salt of silver or copper with the sulphur acids, 

should have dissolved up in the dilute acid. Heated in a dry test-tube, 

none of the substances gave any water. These facts led me to suppose 

that perhaps the presence of an oxysulphid, either alone, or mixed with 

a sulphid, might not be impossible. On examining the analyses in which 

there was a loss, I find that the analysis of one of the sulphids of copper 

corresponds closely to the formula CuOS'.* 







Calculated. 


Fonnd. 


Cu, 


SI-*; 


86*15 


86-28 


0, 


8- 


9-12 




8S, 


48- 


64-73 


64-56 



88-7 100-00 

This formula is an improbable one, and I regret that I had not the 
time to investigate the subject further. 

The analyses of the other sulphids did not correspond to any formula. 
When carefully examined under a lens, the copper compounds appeared 
to contain two substances. At first they appeared to be simply composed 
of a deep blue or blue-black powder. On breaking some of the lumps, 
however, these latter were found in many cases to be composed of a 
hard, light colored substance, with a reddish tinge snd somewhat me- 
tallic appearance. Its appearance was very much like that of protosul- 
phid of iron, which has been fused and then broken. The substance, 
which corresponded to the formula CuOS^, was almost perfectly homo- 
geneous and was different in color from the other copper compounds. It 
was dark grey, nearly black, without the bluish tinge of the others. The 
sulphids of silver were dark grey, one nearly black, the other consider- 
ably lighter. Both appeared to be perfectly homogeneous. 

With regard to the manner in which the sulphids are forming by boil- 
ing sulphur with the salts of silver and Copper, it might be supposed that 
one portion of the sulphur would be oxydized at the expense of the oxyd 
of the metal, while another portion of sulphur would unite with the 
metal thus set free. Whether this is the case or not, appears to be soma* 
what doubtful. After boiling sulphur a long time witn solutions of ace- 
tate of copper and nitrate of silver, until the sulphur was well blackened, 
the filtrates were tested for sulphuric acid. In the copper solution none 

* The ozyvnlphids already described are ZnO, ZnS, CoO, CoS, and MdO, MnS, 
described bj Arfvedson (Pogg., 1), AbO^S' by Bouquet and Cloec (N. Add. de 
Obim. et Pfays., 18, 14; J. der Pbann., 7, 23), and red antimony-ore, SbO^, 2SbS'. 
Of all these, the ooly one, the composition of which bears much resemblance to the 
formula (CuOS^), is the arsenic compound ; and from the wide dissimilarity betweeo 
arsenic and copper, this analogy is of but little value as a proof of the probability 
of the above formula. 
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was found ; in the silver only a trace. Another portion of each ffltnti 
was then tested for other acids of sulphur, hj boiling with nitric acid adL 
then adding chlorid of barium. No sulphur separated, on adding tb 
acid, and chlorid of barium gave merely a trace of sulphate of baiytaia 
the silver solution ; none in the copper solution. It is poanble that tin 
sulphur may be oxydized to sulphurous acid. No smell of this conid bs 
detected, during boiling; but as the action of the sulphur ianotmj 
rapid, the sulphurous acid may have been given off in too small quan- 
tity to have been detected. Against this hypothesis, howerer, are ths 
following considerations. As has been shown, sulphurous acid and othw 
reducing ngents greatly assist the £orraation of the sulphida, and this can 
be owing only to their reducing power. Now, if the sulphur be ozydiied 
to sulphurous acid, some of this latter would be oxydized to sulphuiio 
acid, of which, in the copper solution at least, not a trace could be de- 
tected. If the sulphur is not oxydized and no reducing agent be present, 
it would seem that one of two suppositions must be adopted : either tbs 
sulphur sets the oxygen of the oxyd free, which, I take it, is highly im- 
probable, or the oxygen still remains in combination with the metal and 
an oxysulphid is formed. The substances no doubt vary witb the ci^ 
cumstances under which they are formed — length of time in boiling, con- 
centration of solution, (fee, — since two of the analyses made agree with 
the formulas of sulphids, without oxygen. One of these was formed 
with the aid of sulphuric acid. In the other, it may be supposed that 
the sulphur perhaps in this case acted as a reducing agent 

n. Action of Sulphurous Aeid on the Solutions of Copper. 

As sulphurous acid was used in forming several of the componndi 
above described, I deemed it advisable to make some investigation into 
the action of sulphurous acid alone on the solutions of copper used. 

Sulphurous acid in most cases produces no effect on the compounds of 
copper with the stronger acids. Under certain circumstances, however, 
a solution of sulphate of copper gives with sulphurous acid a small quan- 
tity of the well known red sulphite of protoxvd and suboxyd of copper 
(CuO, SO»-f Cu^O, SO^+HO, Rammelsberg), and in other cases small 
crystals of metallic copper.* 

The action of sulphurous acid upon acetate of copper does not appear 
to have yet been observed. I found that sulphurous acid g^ passed 
through a solution of acetate of copper, heated, though not to boiling, 
gave at first a yellowish precipitate. This dissolved up again as the ope- 
ration was continued, and the solution deposited a large quantity of small, 
bright red crystals. The reactions of these corresponded to those of the 
red sulphite, mentioned above. This gives, thereifore, a new method of 
preparing the above salt. 

The yellowish precipitate, just mentioned, may also be obtained bj 
adding sulphurous acid water, in small quantity, to a solution of acetate 
of copper, which contains little or no free acid. After washing and dry- 
ing it was of a yellow color, with a slight greenish tinge. It appeared 
to be entirely insoluble in water. No crystals could be detected by the 
lens. 

• Wohltf, Ann. der Chsm. n. Pharm., Ixxix, 125-127. 
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Y9-4 


61'31 


66'86 


82- 


2812 


2315 


21' 


10*51 
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^th salphnrie acid it gave off sulphurous acid in large quantity. By 
aoluUon of caustic potash it was converted into a bright green, insoluble 
Bttbetanoe.* By boiling with caustic potash, it gave black oxyd of cop- 

Cnr. A portion, dried in vacuo, over sulphuric add,, gave off considerv 
6 water, on heating in a clMed tube. It was found to contain no 
alkali, and no acetic acid. 

For analysis, the salt was boiled with chlorine water until it dissolved, 
the inlphuric acid precipitated by chlorid of barium, the excess of chlorid 
of barium by sulphuric acid, and the oxyd of copper, at the boiling point, 
by caustic potash. 

1-2266 grms. substance gave 1*0841 sulphate of baryta and 0*6976 
oi^d of copper. 

2CuO, 

SO*, 

3H0, 

188*4 100-00 

The salt is very soluble in sulphurous acid, to a green solution. The 
latter, by standing, deposits the red sulphite. Acetic acid has a precisely 
similar effect In preparing the salt, therefore, the solution of acetate of 
copper must be neutral and the sulphurous acid added in small quantity. 
If too much acid be added, the precipitate will be redissolved, even before 
the solution smells of sulphurous acid. 

The salt appears to be hitherto undescribed. The only mention I 
can find of anything similar is in a paper on the sulphites, by Bdttinger. 

Bottinger,f by mixing a solution of sulphate of copper with sulphite of 
ammonia containing but a small quantity of free sulphurous acid, ob- 
tained a dirty greenish-yellow precipitate, which, on the addition of a 
little sulphurous acid, was rapidly and easily converted into a beautiful 
greeo liquid. This yellow precipitate he did not investigate further. I 
prepared a quantity of it for comparison with the salt which I obtained. 
The color of the two substances varied considerably from each other. 
That obtained by means of sulphite of ammonia was brownish-yellow, 
with little or no greenish tinge. That prepared from acetate of copper 
was of a much brighter yellow, with a decided tiDge of green. Bottin- 
ger'a salt, however, gave precisely the same reactions as mine. With 
strong acids it gave off sulphurous acid in large quantity. With caustic 

Eotash it became bright green. By boiling with caustic potash it became 
lack and gave no smell of ammonia. The two salts, therefore, are no 
doubt identical. 

in. Action of Red Selenium on the solutions of Copper, Silver and Lead, 

1. Without the presence of reducing agents. — Red selenium, left four 
days in solutions of sulphate and acetate of copper, still remained red, 
showing that it had not combined with copper. The same, boiled with 

* The green color wsi owing, probably, to tbe presence of a little bydrated sab- 
oxyd of copper, the yellow color of wucb, with the blot of the hyorated oxyd, 
would give green. 

f Aim. dcr Gbem. n. Phsrm., li, 410. 
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sulphate of copper, for a long time, did not take up any oopper. BeiM 
with acetate of copper, however, it was found to have united with ooa- 
iiderable copper. 

For annlyftis of the product of this last reaction, red sdeninm wm 
boiled several hours with acetate of copper, thoroughly washed, and dmd 
in vacuo. The substance obtained was a black powder, mixed with hui 
lumps, which, when broken, had a somewhat metallic lustre. For aoaSf* 
sis, it was dissolved in nitric acid, the oxyd of copper precipitatad, at tki 
boiling point, by caustic potash, washed, dried, and ignited with aal^Mtif 
and carbonate of potash. 

0*5237 grm. substance gave 0*0507 oxyd of copper. 

Cu, - . - 7-73 1 

Se (by difference), 92*27 9*7 

10000 

Hence it would seem that the selenium was only partly oonverted into 
selenid of eopper, notwithstanding that the boiling was kept up fire 
hours, or more. 

Red selenium, left four days in solution of nitrate of silTer, gave s 
black powder, along with a few white flakes of (probably) adenious add. 
After dissolving out the latter by means of caustic soda, the black pow- 
der was found to contain selenium and silver, both in large qnaoti^. 
No free selenium could be seen in it, by the aid of the lena. (See re- 
marks on the action of tellurium on nitrate of silver.) 

Red selenium, boiled a long time with acetate of lead, took up no lesd. 

2. With the aid of reducing agents. — As already mentioned, red sele- 
nium, with sulphate of copper and sulphurous acid, becomes black, 
through formation of selenid of copper. 

For analysis, a portion was prepared in the same manner as the corres- 
ponding sulphid of copper. The product obtained was a black powder, 
nearly homogeneous, but containing a few glistening particles, which 
looked like metallic copper. The substance was dissolved in nitric scid 
and the oxyd of copper precipitated as usual by caustic potash. The 
separation of copper and selenium in this manner is not quite perfect, s 
little selenious acid being usually precipitated, along with the oxyd of 
copper. Accordingly, the copper in the following analysis comes oak 
somewhat too high. 

2*0735 grms. substance gave 0*8336 oxyd of copper. 

Calculated. Found. 

2Cu, 63*4 61*61 62*00 

Se, 89*5 38*39 

102-9 10000 

This same compound may also be formed by heating copper with sele- 
nium, or by igniting the protoselenid in a close vessel. (Berzeliua.) It 
is also found native. 

Red selenium, boiled half an hour with acetate of lead ftnd acetate of 
the protoxyd of iron, did not take up any lead. 



on solutions of the Mstah. tM 

Action cfPrmpitaied Tellurium on the solutioni of Coppsr^ Silver 

and Lead, 

Without the aid of reducing agents, — Precipitated tellarium, left 
days in solutions of sulphate and acetate of copper, did not unite 
. any copper. Boiled with sulphate of copper, four or five hours, it 
remained unchanged. Boiled with acetate of copper, it took up 
iderable copper. Some of the product of this action, obtained by 
:ng the tellurium four or five hours with the acetate, consisted of a 
k powder, containing a few glistening particles, otherwise homoge- 
is. An analysis of it was made as follows. The substance was dis- 
sd in aqua regia and the oxyd of copper precipitated by caustic pot- 
dried, and ignited with nitre and carbonate of potash. To free the 
1 entirely from tellurous acid, it was again boiled with caustic potash. 
\T weighing, the oxyd of copper was tested for tellurium and was still 
id to contain a trace. 
'2671 grm. substance gave 0*0831 oxyd of copper. 

CaleaUted. Foand. 

2Cu, 68*4 24-82 24*82 

STe, 192* ^6*18 

255*4 100*00 

bis and the following are, I believe, the only analyses that have been 
le of a tellurid of copper. Gmelin (Handbook of Chem. Engl. Transl.) 
ely mentions that tellurid of copper is pale red, according to Berzelius. 
he action of tellurium upon nitrate of silver has been .observed by 
iher : viz., that it acts very freely upon the solution of nitrate of siU 
and forms a black powder, which does not assume the metallic lustre 
er pressure. Fischer does not mention whether the black powder 

tellurid of silver or metallic silver, but leaves it to be inferred that it 
the latter, as the observation is given in connection with the reducing 
on of the metals upon the salts of silver. That tellurid of silver is 
led is probable from the analogous action of sulphur upon nitrate of 
3r, as well as of selenium and tellurium on acetate of copper. The 
»wing experiment also makes this probable. Precipitated tellurium 

left four days in solution of nitrate of silver. At the end of that 
s, the solution still contained a large excess of silver. The t>lack 
^der appeared under the lens to be perfectly homogeneous and to 
tain no white flakes of tellurous acid. It was found to contain silver 

tellurium, both in large quantity. Now, if metallic silver was pre- 
tated by the tellurium, probably little or no tellurium would remain 
•xydized, after bein^ in contact so long with an excess of the silver 
ition, but would either pass entirely into solution (the hydrate of tel- 
>us acid dissolves in water with tolerable facility — Berzelius), or, if 
re was not enough liquid present to dissolve the whole, be visible as 
te tellurous acid. 

'recipitated tellurium, boiled a long time with acetate of lead, precipi- 
id no lead. 

!. With the aid of reducing agents, — Precipitated tellarium, heated 
h sulphate of copper and sulphurous acid, united with considerable 
per. For analysis of the product of this reaction, a portion was ^re- 
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pared in the same manner as the corresponding sulphid of oopper. TIm 
substance obtained was a black powder. It was ignited with nitre sid 
carbonate of soda, and the oxjd of copper separated from the melted 
mass by dissolving in water. This method is not to be recomnendei 
The platinum crucible used was attacked somewhat (perbape bectM 
there was not enough nitre), and platinum was thus raized with the oiyd 
of copper. To separate them, the oxyd of copper was ignited a low 
time, to bring all the platinum into the metallic state, and then dissolm 
out with nitric acid and precipitated by caustic potasiu A better mode 
of analysis is that giren in the analysis last described* 
0*9408 grm. substance gave 0*3818 oxyd of copper. 

Calculated. FVmod. 

Cu, 81*7 8312 82*09 

Te, 64- 66*88 

96*7 100*00 

Precipitated tellurium, boiled half an hour with acetate of lead and 
acetate of the protoxyd of iron, did not combine with any lead. 

V. Actum of Phosphorus on the solutions of Copper^ Siltfsr and Ztad. 

1. Without the presence of reducing agents. — ^The action of phoq;>honii 
on solutions of copper has already been observed by Bcecky Vogel and 
Boettcher, and I have but little new to add to their observationa. 

Phosphorus, placed in a boiling solution of sulphate of copper, give 
at first metallic copper, but this gradually blackened and by eontinoed 
boilinff appeared to oe entirely converted into phosphid. Thia hat been 
also observed by Bdttcher. For analysis, I prepared some of the aboie 

?ho8phid by boiling phosphorus five or six hours with sulphate of copptf. 
he substance obtained was a black powder, the larger particles poeseai- 
ing considerable lustre. Under the lens it appeared to be perfectly ho- 
mogeneous. Even when finely pulverized, not a trace of metallic copper 
could be seen. Heated on platinum foil, here and there a very slight 
fiame was observed for two or three seconds. The quantity of free phos- 
phorus, however, if there was any present, must have been extremdj 
•ma^. 

For analysis, a portion was dissolved in hydrochloric acid, with the 
aid of chlorate of potash, the solution heated until it no longer smelled 
of chlorine, diluted, and the copper precipitated by sulphuretted hydro- 
gen. The filtrate was saturated with ammonia, and the phosphoric seid 
precipitated by sulphate of magnesia (mixed with chlorid of ammoninm 
m sufficient quantity to prevent its precipitation by ammonia). The sul- 
phid of copper was dissolved in fuming nitric acid and the oxyd precipi- 
tated by caustic potash. 

0'6695 grm. substance gave 0*7301 oxyd of copper and 0*2916 phos- 
phate of ammonia-magnesia. 

Calculated. Foand. 

7Cu, 221*9 87*74 87*06 

P, 31* 12-26 12*16 

MWiaaMM^p^MiM ^am^ama^mmm^ mmmi^^m^tm^im 

252*9 100*00 99-22 
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The pliosphids of copper previously described are Cu^P, Cu^P, and 
^ap. 

Phoephonis in solution of .nitrate of silver throws down metallic silver, 
I observed by Boeck. The silver has the usual color and metallic lustre, 
ad is apparently crystalline. No phosphid could be seen. 

Phosphorus, iefit three days with a solution of acetate of lead in a 
loeed test-tube, gave merely a few white flakes, probably of phosphate 
r lead. On boiling, a l^lack precipitate was rapidly form^d in laree 
uantity, along vrith white phosphate of lead. After dissolving out the 
itter with caustic potash, the black substance was dissolved up in nitric 
cid, and tested for phosp^ioric acid. None was found : so that the sub- 
;ance, it would seem, was metallic lead. 

2. In the presence of reducing agents. — Solution of sulphate of copper 
'as saturated with sulphurous acid, phosphorus added, the whole heated 
>mewhat, and left three days in a closed flask. On opening the flask, 
le solution was colorless. The result was metallic copper, and black 
hospbid of copper, along with unchanged phosphorus, I did not at- 
)mpt to analyze the phosphid, as it was so intimately mixed with finely 
ivided metallic copper that it was impossible to obtain it pure. 

VL Action of Arsenic on the solutions of Copper^ Silver and Lead. 

1. Without the aid of reducing agents, — Pulverixed metallic arsenic^ 
oiled with sulphate of copper, took up considerable ec^per. For analy- 
• of the product of this reaction, pure metallic arsenic, pretty finely 
ulverized, was boiled several hours with concentrated solution of sul- 
hate of copper. The substance obtained was a perfectly homogeneous, 
ark-ffrey powder. It was dissolved up in hydrochloric acid, with the 
id of chlorate of potash, and digested at a very gentle heat with excess 
f chlorate of potash, in order to make sure of converting all the arsenic 
ito arsenic acid, until the solution was nearly free from chlorine. The 
>lut]on was then made strongly alkaline with ammonia and the arsenic 
oid precipitated by a mixture of sulphate of magnesia and chlorid of 
mmonium. This was washed with water, containing considerable am- 
KMiia, brought upon a weighed filter and dried at 100^ C. From the 
Itrate, after acidulation, the copper was precipitated by sulphuretted hy- 
rogeo, dissolved in fuming nitric add ana reprecipitated by caustic 
otaah. 

1*0225 grms. gave 0*7211 arseniate of ammonia magnesia (2MgO, 
rH*0, AsO», +H0) and 0*9276 oxyd of copper. 

Calculated. Found. 

6Cu, 190-2 71-72 72-43 

As, 76- 28-28 27-83 

265-2 10000 100-26 

The arsenids of copper previously described are Cu*As and Cu*As. 
Arsenic in solution of nitrate of silver throws down metallic silver, as 
Iready observed by Fischer. 

2. With the aid of reducing agents. — Pulverized metallic arsenic, 
eated with solution of sulphate of copper and sulphurous acid, forma 
Am. Joub. Bci.— Second Bbkibs, Vox*. XXXm, No. W.^MkT^ VML 
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areenid of copper. For analysis, a portion waa prepared in the uim 
manner as the corresponding sulphid of copper. The substanoe obtabfd 
was a dark-grej, perfectly homogeneous powder. Two arsenic detennift- 
ations were made, in the same way as in the last analysia. 
L 1*1215 grms. substanoe gare 1*4189 

2MgO, NH«0, AsO»+12HO (dried in Tacuo). 
IL 0*3236 grm. substanoe gave 0*2650 

2MgO, NH*0, AsOft^f Ho (dried at 100** C). 

Ctlealated. Fband. 

5Cu, 158*5 67-88 i. n. 

As, 75' 32-12 32*78 82-83 

233*5 100-00 

Pulverized arsenio, boiled half an hour with acetate of lead, precipi- 
tated no lead. With acetate of the protoxyd of iron and acetate of lead, 
it also produced no effect. 

VIL Action of Antimony on the eolutioni of Copper, Silver emd Lud. 

1. Without reducing agents. — Pulverized antimony, left three dajsia 
solutions of sulphate and acetate of copper, took up considerable copper, 
in both cases. A little white ozyd of antimony was also formed. Bj 
boiling, the action takes place more rapidly, and a large quantity of tho 
oxyd is formed. 

As already observed by Fischer, antimony precipitates metallic nlfcr 
from the nitrate. Towards the end of the action, some antimonid of 
silver is alto formed, according to Fischer. 

Antimony, boiled a long time with acetate of lead, produced no effMt. 

2. With reducing agents. — Pulverized antimony, left three days io so- 
lution of sulphate of copper, mixed with sulphurous acid, combined with 
considerable copper. No white oxyd could be seen. In acetate of cop- 
per the same effect was produced. 

Antimony, boiled with acetate of the protoxyd of iron and acetate of 
lead, did not throw down any lead. 



Art. XXXn. — An Account of two Meteoric FirebaUe, observed in 
the United States^ Aug. 2, and Aug. 6, 1860, vjtth computation 
of their paths ; by H. A. Newton, of Yale College. 

I. ifocor of Aug. 2, 1860. 

This magnificent fireball appeared about five minutes after 
ten, P. M., Cincinnati mean time, and was seen over the whole 
region from Pittsburg to New Orleans, and from Charleston to 
St. Louis, an area of nine hundred miles in extent Through the 
kindness of friends, and from newspaper notices, I have been 
able to collect much information respecting it, the most imp(^ 
ant of which is presented in the following summary. I wish to 
express my indebtedness to Mr. Eobert Brown, Jr., of Cincinnati, 
for valuable assistance. Materials which he had collected for 
his owD use he has genetoxx&V^ ^X^jcsftdi ^\. m^ dckss^oeal. 
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1. The paUi qf (he meteor through (he aimoipkare. 

Mr. Samuel Schooler, M. A., Principal of the Edge Hill School, 
Juineys, Va., (N. lat. 87^ 58', W. Ion. 77^ 52'), saw it move 
NTorth, its path being inclined downward at an angle of 10^ with 
he horizon. At my request, he measured with a theodolite the 
place of first appearance, viz : S. 59i** W., alt 7** 12'. It passed 
behind obstructions S. 70® W. 

Prof. Evans, of Marietta College, Ohio, says: "B. K. Shaw, 
Esq., of Marietta, (IbL 89° 29', Ion. 81** 26'), saw the meteor pass 
near certain definite landmarks, such as topa of trees, chimneys. 
Sec. It first appeared to him about IV west of South, at an 
altitude of 8° or 9°. It was just emerging from behind a clump 
of trees. He saw it pass through the topmost branches of a tree 
28'' West of South, at an altitude of 6^ or 7®. It disappeared 
behind a church, S. 48** W., at about the elevation of the eaves, 
that is, about 4° above the horizon. I took these angles with a 
theodolite as Mr. Shaw pointed them out with a ruler." 

Rev. J. McD. Mathews, D.D., of the Hillsboro Female College, 
[N. lat 89° 15', W. Ion. 88° 80'), says that a young lady saw 
Krst a bright light, then a ball of fire, which passed tne window 
SO feet from her, in range with the upper part of it. Its course 
was descending. The middle of the window was 20° or 25° 
W. of S. from her, and the middle of the upper panes 7^ feet 
higher than her eye, giving an altitude of 7° 8'. 

Mr. Robert Brown, Jr., of Cincinnati, (N. lat 89° 6', W. Ion. 
84° 27') gives S. 6° W., alt 12°, for one point of its path. 

Peraz R. Policy, Esq., of Ironton, Ohio, (N. lat 88° 85', W. 
Ion. 82° 80'), says its altitude when first seen was 15°, and that 
it disappeared due S.W., at an altitude of 7°. 

Prof. T. A. Wylie, D.D., of Bloomington, Ind., (N. lat 89° 
12', W. Ion. 86° 26'), says that by referring to the top of a house 
which was nearly in a line with the meteor, he is able to deter- 
mine that the altitude of no part of the track could have ex- 
ceeded 8°. The brightest light first caught his eye near S. 22° E. 

Madison, Ind., (N. lat 88° 45', W. Ion. 85° 18'). Seen S. 15° 
E. at half the elevation of the moon (25°). Disappeared S. 5° E. 

At St Louis, (N. lat. 88° 87', W. Ion. 90° 15'), its altitude 
when first seen in the S. E. was said to be 8°, and about half that 
at disappearance in the East 

Mr. F. C. Herrick, of Bowling Green, Ky., (N. lat. 87° 0', W. Ion. 
86° 24'), sent me a diagram which makes its path horizontal, and 
passing under the moon at less than half the altitude of that body. 

At Pitts Cross Roads, Tenn., (N. lat 85° 40', W. Ion. 86° 10'),- 
it was said to come from the moon^s place in the heavens. Mrs. 
J. W. Redfield saw it, when it was a little East of North, appa- 
rently proceeding Northerly. 
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Nashville, Tenn., (N. kt 86** 10', W. Ion. 86** 490. AppM- 
ently it passed under the moon which was then S. 58^ E., 26^ niglL 

Home, Tenn., (N. lat 36^ 14', W. Ion, 86** 6') ; it came ftom 
the S.E., and moved N.E. 

Montgomery. Ala., (K lat. 32*" 28', W. Ion. 86'' 28'), started 
in the KE. ana went down almost due North. 

Holly Springs, Miss., (N. lat. 84** 48', W. Ion. 89'' 44'). Ap- 
peared in the Southeast, and exploded near the Northeast hori- 
zon. Greatest altitude 80^ 

Charleston, S. C, (N. lat 82** 46', W. Ion. 79* 660, appealed 
nearly in the West at an altitude of about 40^. It did not dis- 
appear till very near the earth. 

Many other indications of the path are given in the newspaper 
notices before me, but the estimates of altitudes are too great, or 
else the directions are manifestly in error. 

1. 




These observations indicate that the body first became visible 
over Northeastern Georgia about 82 miles above the earth's su^ 
face, near N. lat. 33^ 50', W. Ion. 82° 40', and that it exploded 
nearly over N. lat. 86° 4^, W. Ion. 85° 5', that is, over the south- 
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m boundary line of Kentucky, at an altitude of 28 miles. The 
mgth of the visible path was about 240 miles, and its direction 
r. 85^ W. The position of the places of observation, and of the 
leteor's path, are indicated in the chart, (fig. 1) in which the 
laces are marked by their initial letters. 
The following table affords the means of comparing the above 
bservations with the computed path. In the third and fourth 
dlumns are given the azimuths and altitudes at which points of 
le line given above would be seen at the several stations. The 
Ititudes are corrected for refraction. When the azimuths are 
lose of the beginning or end of the assigned path, it is indicated 
1 the 2d column. The altitudes in the last colunm are derived 
vm the observation& 



Place. 
Marietta, 

M 
M 

Qginey'B, . 

a 

M 

IrODtOD, , 

Cindnoati, ..., 
BIoomingtOD, ., 

HadifOD, 

Hillsboro, 

St Louis, 

(I 

Charleston, . * . . 

M 

NashTille, 

tt 

ntts C. Koads, 
II 

44 

Bowling Qreeo, 

w 





Azimoth. 


Conp. lit 


Beg. 


S. 


11° 


W. 


9<>00' 




S. 


28 


W. 


6 40 


End. 


S. 


48 


w. 


4 80 


Beg. 


a 


47 


w. 


8 16 




s. 


5^1 W. 


46 




s. 


70 


w. 


8 80 


Beg. 


s. 


2 


w. 


12 


End. 


8. 


48 


w. 


6 46 




S. 


5 


w. 


8 26 


Beg. 


S. 


81 


E. 


8 


End. 


a 


22 


E. 


7 16 


Beg. 


a 


28 


E. 


10 10 


End. 


a 


6 


K 


10 16 




a 


22 


W. 


7 10 


Beg. 


a 


64 


K 


6 16 


End. 


a 


66 


K 


8 10 


Beg. 


N. 


66 


W. 


24 


End. 


N. 


47 


W. 


1 80 


Beg. 


a 


67 


E. 


14 80 


End. 


N. 


70 


K 


16 


Beg. 


s. 


48 


E. 


22 16 




a 


62 


E. 


24 8 


End. 


N. 


4 


E. 


21 16 


Beg. 


a 


46 


E. 


18 16 




a 


62 


E. 


16 


End. 


a 


72 


R 


19 16 



0bt.alt 



8® or 9<> 
6 or 7 

4 



7 


12' 


6 


26 


16 




7 




12 




not oTtr 8® 




«( 


12 


80 


12 


80 


7 


8 


8 




1 


80 


40 




abore boria'D. 



27 



12 80 



2. 71ie duration ofjlighty and the velocity. 

Mr. Schooler, who is accustomed to the use of the transit 
istrument, gives six seconds. The estimate was made at the 
Ime. Mr. Shaw gives from five to seven seconds. 

By others the following intervals were assigned. At Ironton, 
•; Kome, 3"; Charleston, 5« or 6"; Morrow, Ohio, 6» or ?•; Au- 
ora, 10«; Antioch Coll., 10»; Pittsburg, 15»; St. Louis, 15»; 
lolly Springs, 15"; Madison, 80»} Cincinnati, Louisville and 
I^ashvilie, several seconds ; Chilicothe, nearly a minute. 

These estimates lead me to consider 7 or 8 seconds as the most 
•robable time of flight for the whole line. Tbi^ cor^iEs^Ti^^^^ 
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velocity is 80 or 85 miles a second. The heliocentric vdodtyii 
on this supposition 24 or 28 miles. The latter velocity would iiir 
dicate a hyperbolic orbit The least possible heliocentric vdoci^ 
for a body describing the given line is about 16 miles a wocaik 

3. Sowndi heard ii^Ur (ht txfUaUnu 

Dr. Jas. W. Bedfield, at Pitts Cross Roads, writes, that aboat 
five minutes after its passage they heard a tremendous explosioo, 
and immediately another not quite so loud, in the direction in 
which the meteor had proceeded. They were re-echoed in tbe 
opposite direction with the prolonged roar of thunder. To tbe 
ear the explosion was like the booming of distant cannon. 

Dr. Alex. McCall, of Rome, says that five or ten minutes after 
its passage there came a hundred sounds, like cannon fir^ in t 
deep hole, or like a great bass drum pelted by some giant keep- 
ing time. 

Mr. W. C. Kain, of Knoxville, says that three minutes after 
the meteor had vanished, a long, reverberating sound was heard, 
of at least a minute's duration. 

Paris, Ky. It was said to have been followed by a dull heavy 
sound like thunder. 

As Paris is 125 miles from the place of explosion, the sooroe 
of the sound may however be questioned. The above are the 
only reliable accounts which I have seen from those who heard 
the explosion. 

4. Magmtytdt of (he hody. 

It is most natural to measure the apparent size of a meteor by 
the moon's disc. From such a comparison and the distance of 
the observer the diameter of the body is at once computed. But 
this gives, I am convinced, a result very wide of the truth. 
The estimate of size is always vague. Irradiation too seems to 
prevent the diminution of apparent diameter naturally due to 
increased distance. This appears by comparing the estimates of 
the size of the meteor of Aug. 2d, made at different distances 
from its path, as below. The numbers indicate the distances to 
the nearest point of the meteor's path. 



Knoxville, (60) 
Pitts C. Roads, (50) 
Bowling Green, (80) 
Columbia, (120) 
Aurora, (170) 

Cincinnati, (1*75) 
Bloomington, (190) 
Ironton, (200) 

Hillsboro, (200 
Portsmouth, (200 
Antioch CoU^ (230 
Indianapolis, (280) 
Enon, Ohio, (286) 



head much larger than Mars. 

large as the moon, second ball not as large. 

at first large as Venus, grew to the tiae of tb« mooo. 

two feet in diameter. 

nearly as large as the moon. 

large as a barrel. 

greater than the moon. 

large as a barrel. 

large as the moon or larger. 

larger than the moon. 

equal to the moon. 

at first large as a man*s hand, grew to the sUe of the mooo. 

first like a shooting star, grew to the aiie of a oocoannt. 
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BoUy Springs, (270); atfint not mach larger than Man, grew to exceed the 

rising moon. Others said large as the moon, large as 
a barrel, and two feet in diameter. 

Marietta, (280) ; nearly twice as lai^ as the mooo. 

Memphis, (290) ; lai^ as the moon. 

8t Louis, (810); from one-half to the full siae of the mooa 

Pittsburg, (886); large as the moon. 

Otuneys, (400) ; at first large as a star of the 1st mag., bat grew in sise and 

brilliancy until the whole western part of the hearens 
was brilliantlj iUominated. 

Korlblk, (416) ; each part as large as a batter keg. 

This table indicates that an increase of distance does not pro* 
lace any decrease in the assigned size. In fact there is rather 
01 opposite tendency. It is useless then to compute the diame- 
er of a meteor's nucleus (or of the flame eyen, ir it is flame that 
ire see,) by comparing its visible diameter with that of a heav- 
mly body, as tne moon. Thus we may get in the present 
nstance four miles, or half a mile, according as we use the more 
listant, or the nearer observations. For anything I can see the 
imidler of these diameters may be a hundred, or even a thousand 
imes greater than that of the nucleus. 

In several of the accounts mention is made of a regular, or an 
rregular increase in the apparent size of the meteor, and that 
^oo when the meteor was not approaching the observer. Such 
in increase, if true, must be aue to increased brilliancy, and 
tience to irradiation, or else to a larger body of flame. In either 
3ase the larger diameter evidently does not belong to the mete- 
oric body. 

5. Colors qf the botfy and of the tndn. 

Some persons classify meteors according to color. Those seen 
t>y a single careful observer may perhaps admit of such an ar- 
rangement. But this classification seems of little use when the 
meteors are seen by different and unpracticed observers. The 
auelei of the meteor of Aug. 2d were said to be, white — pearl — 
rose color — pale red — ^red — bright red— crimson — saflFron — ^yel- 
lowish — greenish — bluish — ^blue. The corona and train were 
bluish — ^bluish white — blue — ^green — ^yellow — rose color — ^red- 
dish — ^pale red — ^red — ^bright red — cnmson — ^scarlet — dazzling 

white. 

6. BriUianey. 

In brilliancy this must be ranked in the first class of meteors. 
Tts train was not many degrees in length. The path of the me- 
teor of July 20th, 1860, was longer, and its motion more delib- 
erate and stately. Yet this exhibition was, I am convinced, in 
most respects more magnificent than that of its noted piede- 



It did not leave the atmosphere — for its path was downward, 
inclined more than 10^ to the horizon or the place of ex^lo- 



844 H. A. Newton on two Meteoric Firebalb. 

flion. It terminated abruptly, and that at a pcnnt low down in 
the atmosphere. It is impossible that it should have escaped 
a^ain without a continuance of its visible path, and change of 
direction. 

It must have been a solid body. — ^This is inferred ; 1st, from tbe 
tremendous detonation that followed it ; 2dY fit>m its breaking 
up into several parts before disappearance; Sd, from visible ex- 
plosions during the flight, during which multitudes of spa^ 
were sent off; 4th, from its penetrating the atmosphere ao&r; 
5th, from the similarity of the phenomena to those wben aero- 
lites are seen to come down. 

Whether any parts of the body came to the ground except ai 
fine dust it is impossible to say. Its tremendous velooi^ seems 
quite sufficient to entirely dissipate any substance. 

I think it probable that only those meteors whose rdative ye* 
locities are quite slow furnish aerolites. Those whose ieliti?e 
velocities are large are burnt up, or dissipated, before reaching 
the groimd. 

n. Meteor of Aug. 6, 1860. 

On the evening of Aug. 6th, 1860, at about 7^ 88" New Yak 
mean time, a very bright fireball was visible even in the strong 
twilight, firom Pittsburg, Pa., to Boxbury, Mass. Its brilliancj 
was compared by several observers to that of Yenns, and to 
that of Mars, which was then very bright in the southeast To 
the nearer observers it was very much more brilliant than those 
planets. Near the middle of its course it appeared to distant 
observers to separate into two parts, while those who were nearer 
saw it continually giving off fragments. Had it appeared later 
in the evening it would perhaps have rivalled in brilliancy the 
displays of July 20th, and Aug. 2d. At Pittsburg and Bu£Gfido 
the sun had gone down but 5"^ before. No undoubted accounts 
of an audible explosion have been received. 

Mr. Arthur N. HoUister saw the meteor from the roof of s 
house in New Haven (N. lat. 41° 18', W. Ion. 72^ 65'). Two 
days afterwards I went with him to the place, and from his de- 
scription of its path determined its places of appearance and 
disappearance to be, S. 80° W., alt. 6° to 7°, and N. 70° W., 
alt. 6 . To obtain the period of flight I requested him to sup- 
pose the meteor to pass again over the same arc of the heav- 
ens, with the same velocity as before, while the interval was noted 
by the watch. I cautioned him against making the motion too 
rapid. Three or four trials gave a result of 8 seconds. Another 

ferson who was with him gave 5 seconds for the interval, but 
or 8 seconds was considered the more probable time of flight 
Mr. Homer G. Newton, the brother of the writer, saw the 
meteor from Sherburne, N. Y. (N. lat 42° 41', W. Ion. 75° 88'1 
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uid observed carefully its path with a view to future measure- 
ments. On the evening of Aug. 11th I went with him to the 
place of observation, and he described the track of .the meteor 
nrhich I recorded by referring it to stars then visible. A few 
lays later I measured with a quadrant and compass the altitudes 
ind azimuths as pointed out by him. The first measurements 
^ve for the points of appearance and disappearance S. 69^ W., 
ilt. Hi**, and N. 84i° W., alt. 9^ ; the second gave S. 54i° W., 
dt 12° to 12i^ and N. 84° W., alt. 9° to 9*°. 

The period of flight, determined as in the New Haven obser- 
T^ation, was in several distinct trials given always as 6 seconds. 

Washington McClintock, Esq., saw the meteor from Pittsburg, 
Pa. (N. lat 40° 32', W. Ion. 80° 2'). It passed across an open 
ipace between trees two or three hundred feet distant. His son, 
^nen a member of the Senior Class in Yale College, was called, 
but not in time to see it The apparent path was immediately 
located as accurately as possible with reference to the trees. 
Kfeasurements made some months later gave S. 82} E., alt. lOf ^ 
find N. 89° E., alt. 11^° for the places of its emergence and dis- 
ftpoearance behind the trees. 

Mr. William Wheeler saw the meteor from Crum Elbow 
Point (N. lat 41° 46', W. Ion. 73° 56'), on the east bank of the 
Eudson river, five miles above Poughkeepsie. When first seen 
it was 6° to 10° above the horizon, S. 80° W., and it sailed slowly 
northwesterly, inclined gradually downward, and disappeared 
behind the high hills about N. 70° W. Time of flight, 8 to 10 
wconds. 

All these persons except Mr. McClintock are recent graduates 
of Yale College. I have felt that the four observations were 
worthy of more than ordinary confidence. United with a large 
number of newspaper and other accounts, thej indicate that the 
following straight hne is not far from the true path of the meteor 
both in direction and position : starting from a point 39 miles 
above the earth, nearly over the southern line of Pennsylvania 
^. lat 39° 35', W. Ion. 76° 45'), and passing N. 80° W . to a 
point 36 miles high, west or northwest of BuffjBilo. Its length is 
225 to 260 miles, and its least height above the earth 35 miles.* 

In the 3d column of the following table I give the altitudes at 
which this line would be seen at these four and at other places at 
the azimuths assigned. In the 4th column are corresponding ob- 
served altitudes, obtained from newspapers and other sources. 

• Since this article was in type, Mr. R. T. Comstock of Westfield, K. Y. (N. lat 
42^ 17', W. Ion. 79^ 87') writes to me that it passed 80<^ N. of the zenith of that 
place. As it disappeared at Buffalo towards the setting sun, the place of extine- 
tioo is probably nearer N. Int. 43°, W. Ion. 80°, than is represented in the chart. I 
haye not however thought be^t to change the text. This change of path renders a 
liyp«rbolic orbit more probable. 
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When the azimutli has not been mentioned, I hare aaBomed tbt 
that of the greatest altitude was meant. 



F1«M. 


Aximoth. 


Comp.«It.|Obs«ah.| 


Ptoo*. 


Asiaotli. 


|CoB^alL 


■ou-ih. 

iSi 


NewHftTeo, .. 


a 80 w. 


? i 


o 
6 


Phfladelphia, 


a86W. 


O i 

22 10 


M 


N. 70 W. 


8 86 


6 


M 


N. 62 W. 


880 


4 


Sherburne, *S.67 W. 


11 10 


12 


U 


Weat. 


21 


26 


M 


N.84W. 


9 40 


H 


U 


N. 70 W. 


16 80 


20 


PittobniK, 


assK 


14 26 


10* 


a 


N.40W. 


6 


2 


u 


N.89B. 


14 16 


Hi 


Woodbmy, . 


Weat 


22 46 


40 


Oram Elbow Pi, 


a 80 W. 


8 80 


6 to 10 


Norwich, .. 




12 16 


10erl5 


M 


N.70W. 


6 16 




BinghamtoD, 


aw. 


17 16 


20 


Far Rockaway, 


Wett 


8 80 


16 


M 


N. 70 W. 


10 80 


12 


BrooUrn, 

New York. . , , • 


a76W 


11 16 


10 


AToea, .... 




SI 


40 




12 16 


20 


Manafield,.. 




66 


40 


East Cheater, . . 


Weat 


8 80 


20 


Rodieater, .. 




26 46 


46 


IrrtngtoD 




18 20 


14i 


Parma, .... 




26 SO 


80 


Perth Amboj, • 


Weat 


11 80 80 f 


SewieUej,. . 


16 1 86 I 



The positions of these places are indicated in the following 
chart (fig. 2) by their initial letters. 



2. 




The duratum qfjlight and (he velocity, 

Mr. Wheeler gives eight or ten seconds for the passage of the 
meteor over 180 miles of its course. This gives a velocity of 
about 20" a second. 

The Sherburne observation gives six seconds for 116 miles, or 
iP« a second. 
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Mr. HoUister rives Tor 8 seconds for 215 miles, or 29"> a second. 

Mr. Pratt of fiinghamton saw the meteor for a coarse of about 
190 miles. He rose from his seat and walked aoross the street 
luring its fight to avoid losing sight of it behind buildings. 
Sight or ten weeks later he walked over the same space with 
vhat he considered the same speed, while I noted the interval, 
l6 seconds. Had this been done immediately after seeing the 
neteor it would have afforded by far the best determination of 
;he time of flight But a person under excitement must move 
nore quickly than he would weeks afterward suppose. An 
nterval of 16 seconds gives a velocity of nearly 18 zniles. 

Mr. Growel who saw it from Sherburne gave 8 seconds as the 
nterval of flight Mr. Arthur G. Newton who saw it from Par- 
na, N. Y., gave 6 seconds. The same method of obtaining the 
ime was employed in both cases as in the New Haven ob* 
lervatioD. In the newspt^er notices the following periods were 
iflsigned : at Roxbury, Mass., 10 or 15» ; Sharon, Ct, 15" to 20* ; 
Sew York City, 6» ; Perth Amboy, 30« to 45» ; Brooklyn 10« to 
L5» ; Ironton, N. J., 10» to 15» ; Morris, N. Y., 12« ; Eiverdale, 
J0«; Mansfield, 70« ; Avoca, 15» ; Evensburg, 8« to 10* ; Dau- 
rille, 40» ; Monticello, 80* to 45» ; Eochester, 12». 

I give all of the times assigned. But it is evident that the 
onger periods ought to be rejected. Disr^arding those of 80 
)r more than 30 seconds, the average of tne remainder is 11 
leconds. Assuming that the observers saw the meteor describe 
m the average three fourths of its visible trajectoiy we have a 
velocity of 16 miles a second. Bat if we reject also the Sharon 
md Avoca observations, we have a velocity of 19 miles. 

Unless there is a constant error in the method made use of at 
^ew Haven and Sherburne for ascertaining the interval of flight, 
eighteen miles a second must be considers a tolerable approxi- 
nation to the true geocentric velocity. It is worthy of remark 
hat the observers were in very favorable positions for estimating 
he time, the motion across the sky being quite uniform. 

To obtain the heliocentric velocity it may be well to allow for 
he effect of the earth's attraction even though the amount of the 
jorrection is decidedly less than the probable errors of the obser- 
ration, and are perhaps less than the effects of the^ resistance of 
he atmosphere. The increment of velocity due to the earth's 
ittraction is 1°»'4 and the change of direction nearly 5°. These 
corrections applied to the direction and velocity above given 
f ould make the velocity 16"*6 a second, towards K. A. 108 30', 
>ec. 4-43° 45'. The parts of the earth directly under the meteor 
vere moving towards E. A. 42° 7', Dec. +16° 15'. The helio- 
entric velocity of the meteor is then 80"'4, towards R. A. 67® 
t6', Dec. +38° 25'. 

This of itself indicates a hyperbolic orbit. — LeXi "oa >JciKKSsst^ \xi- 
mire whether anj changes are admiasftAe ^\i«Ai V'Ml tdj^Jka *Ocia 
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orbit an ellipse. The path of the meteor cannot be carried 
much to the eastward so as to shorten its length, and thus di- 
minish the velocity. Its azimuth may be changed, several de* 
grees even, without great violence to the observationa, but thk 
will have little effect upon the heliocentric velocitv. 

The meteor cannot reasonably be supposed to nave aaoendad 
during the larger part of its course. On the other hand, to 
change it so as to make it describe a descending line would in- 
crease the heliocentric velocity. 

Any change then must be in the duration of the flight. If the 
body was moving about the sun in an elliptic orbit, and the line 
siven above was its true path, the geocentric velocity oould not 
be greater than about l4 miles a second, which would require 
16 or 18 seconds for the whole flight This would moreover 
make no allowance for the resistance of the atmosphere. Thouj^ 
an elliptic orbit is very possible I can hardly think it probable 

Tale College, March, 1862. 



Art. XXXTTI. — On Orthite from Swampscot^ Mass.; by David 

M. Balch, B.S. 

MoBE than a year since, while examining the rocks at Swamp- 
scot Beach, near the Cliflon House, I observed a mineral occa^ 
ring in small amorphous masses in quartz and red feldspar, 
which immediately attracted my attention by its peculiar lustre 
and appearance ; this on examination has provea to be orthite 
almost identical with that from the Norway granite. 

The shore at Swampscot and for half a mile or so N.E. towards 
Marblehead, consists of ledges of rock, against which the sea 
breaks, ranging from sienite to porphyry, and extending 50 or 60 
feet backward, and, at the most, from 15 to 20 feet in height, to 
the pasture land above ; these rocks are very rugged^ seamed 
with trap, veins of quartz and red feldspar ; in the latter occur 
good specimens of fibrous epidote, and the mineral furnishing 
the subject for this paper. 

The orthite is found almost always imbedded in quartz, but I 
have obtained a few pieces fix)m the feldspar, which forms the 
bulk of the veins ; it occurs in black amorphous masses, some- 
times surrounded with a reddish coating of sesquioxyds of iron 
and cerium, when much exposed to the weather or the action of 
the sea ; and in very small quantity, for I only obtained a few 
grammes in return for searching the rocks throughout their whole 
extent. I examined this mineral shortly after its discovery, suf- 
ficiently to determine its name and general composition, and 
more carefullv again this winter, and give below an outline of 
the method of analysis, and its reaalts. 
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The orthite of this locality appears always to occur massive, at 
ifit no specimens that I have found show any signs of crystal faces. 
Sp. gr. at 18° C. 8'69 — 8'71. Lustre, resinous and in some 
968 nearly vitreous. CJolor, jet black, and streak gray. Heated 
thin splinters before the blowpipe, fuses slowly to a black blis- 
red slass ; dissolves readily in borax and gives a globule, red 
len hot, but yellow after cooling ; with soda gives a slight man- 
nese reaction ; in its natural state is very easilv decomposed by 
lorhydric acid, but after ignition is not s^ected^ by it in the least. 
A small portion being reduced to powder, dried at 110** C, 
d then ignited, lost 1*49 per cent of combined water. 
The preliminary analysis was performed on *445 grms. ; from 
I ascertained the composition of the mineral, but was unable 
determine accuratelv the amount of those substances present 
small quantity. My method of analysis was that given by 
ohler,* in which cerium, yttria, &c., are separated from iron 
d alimiina by moist carbonate of baryta. The following re- 
Its were obtained : 

Silica, ..... 82*6S 

Alumina, ) .... 29-47 

Ferric-oxyd,f **^' 

Ceric-oxjd, Ac. - - • - S4*74 

Lime, ---.-• 8*05 

Magnesia and soda were also present. 

The eerie oxyd, &c., weighing about a decigramme, was exam- 
ed for y ttria, and abundant traces of it found ; also inconsider- 
le traces of manganese. 

The succeeding analyses undertaken principally to ascertain 
e amount of yttria present, were conducted as follows : A 
lantity of the levigated mineral, dried at 110** C, was decom- 
ised in a porcelain dish by chlorhydric acid, (sufficient nitric 
id being added during the operation to peroxydize the iron) 
id the silicic acid separated as usual : the. filtrate from the 
ica was then supersaturated with ammonia by which oxyds of 
)n, aluminum, cerium and yttrium were tnrown .down, the 
Bgnesia being held in solution by the chlorid of ammonium 
rmed b^ the excess of chlorhydric acid present in the liquid ; 
is precipitate, which I will designate oy a, was completely 
ashed by decantation and then on a filter, and the washings, 
aporated to a small bulk, were mixed with the filtrate ; from 
is the lime was thrown down by oxalate of ammonia, and 
sighed first as carbonate and then as sulphate ; in the filtrate 
>m the lime magnesia was precipitated by phosphate of soda, 
I did not intend to determine tne amount of soda or potassa 
hich mav have been present ; manganese was also present in 
ch small tracess that it was disregarded. 
In order to separate the ceric-oxyd and yttria from sesquioxyd 

« Phictiflcbe UehuDgeD in der cbemiacben Ani^hfae, OQI^JtibD%|iea»\%bV WW 
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of iron and alumina in precipitate a, I digested it, while still 
moist in aqueous oxalic acid ; the separation was perfecti and the 
insoluble oxalates obtained were free firom iron ; ailer standing 24 
hours, these were well washed, dried, ignited and weighea ai 
ceric-oxyd and ^rttria. The sesquioxyd of iron and the fQumint, 
contained as acid oxalates in the fiiitrate and washings of the 
above, were now separated, in the first case as usual, by po- 
tassa ; in the second analysis by evaporating to dryness, ignitmg 
to destroy oxalic acid ana expel ammoniacal salts, peroxydizing 
any reduced iron by nitric acid, and weighing the mixture of 
ALOj+FCsO, as a control to the first ansdysis. 

These analyses were performed exactly alike, with the ex- 
ception given above, the first on '782 grms., and the second o& 
1*032 grms. of substance. 

To separate yttrium and cerium oxyds, I employed the folbw- 
ing process given in Bose^s Handbucn der anaiytischen Ghemie, 
Braunschweig, 1861, Bd. 2, s. 72. The ceric-oxyd, &a, from 
both analyses, weighing nearly five decigrammes, was fused with 
bisulphate of potassa, tne mass digested with a warm solution of 
sulphate of potassa sufficiently concentrated to deposit crystals 
on cooling, and the insoluble sulphate of potassa and cerium 
entirely washed out with this solution ; yttna was thrown down 
firom the decant^ liquid and filtrate by excess o^ potaasai and 
w^hed as such ; it contained a little manganese. 

Tne following results were obtained by tnese analyses: 





A 


B 


Silica, .... 


88-81 


82-94 


Aluminft, ... 


14-78 


F^feh^^O 


Ferroui ozyd, ... 


16-88 


Ceroos ozyd, • 


81-94 


20-71 


Yttria, .... 


1-82 


1-82 


Lime, - . - . 


7-86 


7-87 


MaenMia, .... 
S<x£^ .... 


1-26 


1-47 


(ondetermiiied) 


Water, .... 


1-49 


1*49 



97-71 99-40 

In orthite and allanite about half the iron is usually in the 
state of sesquioxyd ; in analysis J., all the iron is calculated ai 
protoxyd which occasions the apparent loss; an attempt vai 
made to determine the amount of protoxyd present, by the chlo- 
rid of gold and sodium process,* but it was unsuccessful, and 
could not be repeated for want of material. 

These analyses and the physical properties of the mineral, 
prove it to be orthite, very closely resembling that firom Hitteroe, 
Iforway.t 

It is interesting to remark that this is the first instance of the 
occurrence of yttria in New England, if we ex cep t the single 
specimen of yttrocerite, found sometime since in Worcester U)., 

* Bo§e'§ flandbudi, Bd. 11, a. 1%^. \ T^v^alfiiMnits^ A'^SM.cv^^^^ 
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tfass., the localitj of "which is unknown. As our rocky New 
England ledges are more extensively examined or quamed, we 
save reason to hope that they maj yield some of the other rare 
ninends of the Scandinavian granites. 

Sdmn, FeK 6th, 1862. 



SlBT. XXXTY. — A new Metal in the Native Platinum of Rogue 
River, Oregon ; by C. F. Chandleb, Professor of Chemistry 
at Union College. 

In examining native platinum from the above locafity, more 
;han a vear ago, I became convinced of the probable existence 
>f a hitherto unobserved metal. I have deferred publishing my 
)bservations, hoping to obtain material for a more complete ex- 
unination ; in this 1 have thus far been disappointed. 

The quantity of platinum examined amounted to only a few 
grammes. It. was digested with hydrochloric acid to remove 
mpurities, and the solution thus obtained was subjected to the 
>rainary routine of qualitative analysis. 

A brown precipitate was produced by hydrosulphuric acid, 
nrhich dissolved readily in hydrochloric acia on the addition of 
\ crystal of chlorate of potassa. In this solution metallic zinc 
produced a precipitate which resembled metallic tin, obtained 
inder similar circumstances. This precipitate <Us8olved readily 
n hydrochloric acid on the application oi heat, but the solution 
;hus obtained had no effect on a solution of protochlolid of mer- 
cury (HgCl), and on cooling deposited a smaU quantity of minute 
^lystala To guard against error these experiments were repeated 
iwo or three times on small portions of the original solution, 
dways with the same result 

The chlorid of this metal diiSers therefore from the protochio* 
-id of tin, in not reducing protochlorid of mercury to calomd, 
ind in being but slightly soluble in the cold. 

On mentioning my o&ervations to a friend, I was referred to 
Dr. F. A. Genth's announcement of a new metal, made in 1852,^ 
>f which I was not previously aware. 

The metal observed by Dr. Genth occurred among grains of 
platinum from California. It was malleable; it fusea readily on 
charcoal before the blowpipe, becoming covered with a coating 
>f black oxyd ; it dissolved in borax to a colorless bead, which 
Decame opalescent on cooling ; it was dissolved by hot hydro- 
chloric acid and by nitric acid ; and its solution gave a brown 
precipitate with hydrosulphuric acid. It seems quite probable 
therefore, that the metal which I have observed in the Bogue 
EUver platinum, is identical with that observed by Dr. Genth. 

ScheiMcUdy, March 6, 1862. 

• ProoMdiivi of the FMM. Acad. Nat. Sci., D«c \WLy vsA '^^ ^vuim^, V£\« 
:r,946. 
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Abt. XXXY. — Notice of the Bocks lying between the Oarboni/lBnm 
Limestone of the Lower PeninsiUa of Michigan and the Umestonit 
of the HamiUon Qroup : with descriptions of some OsfJiabpods 
supposed to be new to science; by Alexandeb Winchxll, State 
Oeologist of Michigan. 

Throughout the counties of Hillsdale and Calhoun, and the 
southern half of Jackson county, in the Lower Peninsula of 
Michigan, occur frequent outcrops of a fine, friable ferruginoos 
sandstone whose stratigraphical position in this part of the state^ 
is not more than forty or nfty feet below the Garbonifi»x>us lime- 
stone. The whole thickness of the series is less than 800 &et 
The upper portion of this succession of sandstone strata is more 
grayish than the lower, more firmly cemented, and more homo- 
geneous ; and it has thus far proved remarkably destitute of o^ 
ganic remains. The lower portion of the series, which is sepa- 
rated from the upper by fifteen feet or more of shtde, is or a 
dingy-reddish or yellowish color, with a very conspicuous amoont 
of ferru^nous matter, often disposed in bands conformable with 
the lamination of the rock, or producing a rude concretiooarj 
structure, and not unfrequently solid nodules and bands of iron- 
stone. At Battle Creek in Calhoun county, these strata, when 
not weathered, are of a bluish color, and firmlv cemented by an 
abundance of calcareous matter. At Hillsdale and Jonesvflle 
in Hillsdale county, these sandstones are thicker-bedded, more 
fine and homogeneous, and incline more to an olive color. The 
lowest strata here are bluish, sbaly and highly micaceous. The 
most instructive exposures of this part of the sandstone series 
occur at Hillsdale, Moscow and Jonesville in Hillsdale county, 
and at Marshall, Ceresco and Battle Creek in Calhoun county. 
At most of these localities, especially those in Calhoun county, 
the sandstone is well stocked with fossil remains belonging to the 
genera Goniatites, Nautilus^ Orihoceras^ Belkrophon, Nucula^ Sokn^ 
Jiyalinaj Chonetes, &c. These lower fossiliferous sandstones have 
been designated the " Marshall Group," and the upper, unfossil* 
iferous beds the " Napoleon Group,' though it will appear ob- 
vious there are no very conclusive reasons for separating the 
two groups. 

From tnis part of the state, the outcrops of these two groups 
are believed to trend northeast and northwest in curved belts 
toward Pt. aux Barques and the mouth of Grand river. To- 
ward the northwest, the next actual exposure known is in the 
township of Holland, Ottawa county, and west of there to the 
vicinity of Lake Michigan ; though the intervening space afibrds 
numerous loose fragments of the formation. The Napoleon 
sandstone is seen again near Grandville in Kent county, and 
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the Marshall sandstone near the center of Ottawa county. To* 
ward the northeast, the next actual exposure occurs near the 
sources of the Cass river in Sanilac county, whence the sand- 
stones are traceable to the shore of Lake Huron, which they 
occupy from the mouth of Pigeon river to Pt aux Barques. 

The fine-erained sandstones of the southern part of the state 
are overlaid by the saliferous and gypsiferous clays of the 
" Michigan Salt Group,'' attaining a thickness of 184 feet at 
Grand Kapids and Saginaw, but in Jackson county attenuated 
to less than 60 feet They are underlaid in Branch, CalhouHi 
St. Joseph and Van Buren counties, by a considerable thickness 
of argillaoeous strata sometimes plasUo and abounding in Kid- 
ney iron ore, sometimes shaly, and sometimes blackened with 
bituminous matter. They contain very few fossils. 

In the vicinity of Pt. aux Barques, the typical Marshall sand- 
stone is separated by two feet of conglomerate from the bluish, 
fine-grained, homogeneous gritstone, from which have been 
manufiu^tured die nunous Huron grindstones. These are sue* 
ceeded downwards by a gieat thickness of dark, fissile, some^ 
what bituminous shales, with intercalated flagstones, striking 
nearly southward in lines parallel with the lake shore in Huron 
and Sanilac counties, and occupying, as is believed, a lar^e por- 
tion of the bed of the lake between Saginaw Bay ana Port 
Huron. At a lower level occur the black bituminous shales of 
Kettle Pt on the Canadian shore, and Sulphur island and Squaw 
Pt at the head of Thunder Bay oti the Michigan shore. At 
die latter localities, these are succeeded by the fossiliferous lime- 
stones of the Hamilton group. The black shales are seen again 
near the mouth of Grand Traverse Bay, covered by a few feet 
of green shale, and underlaid as before by the Hamilton lime- 
stones. No rocks of the age of the Hamilton Group have been 
reooffnized as yet, in the southern part of the state. 

The following is a synoptical view of the strata embraced in 
die foregoing sketch ; aggregate thickness over 800 feet. 

Carboniferous limestone, 66 feet 

Michigan Salt Group, 184 «< 

Napoleon Group, 123 ** 

(d) Shaly micaceoue sancUtone, 15 ** 

(e) Napoleon sancUtone, — highly saliferoue in many 
localities, IS «* 



(V\ Sbaly, micaceous sandstone, 16 






^ Clay and shale, more than 15 

Msrthall Group, 173 " 

fi) Reddish, yellowish and greenish sandstones,. .147 

\e\ Shaly, micaceous sandstone, 10 

\b\ Conglomerate, 2 

(a) Fine, bluish gritstones, 14 
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Huron Group, 210 feet 

(c) Shales, limestones and flagstones, 180 



(b) Green shale, 10 



tt 



(a) Black bituminous shales, 20 

Hamilton Group, '. 55 

The reexamination of the farraginous sandstones and under- 
lying shales, which have been made within the last two or three 
years, have tended to confirm the opinion long entertained thst 
they are the equivalents of certain formations in other north- 
western states whose true geological horizon has not yet been 
settled by the general consent of American geologists. The in- 
terest which attaches to any definite information bearing upon 
the controverted question of the exact age and eqniyalents d 
these rocks, would seem to justify the attempt to make known 
the &cts in my possession. I accordingly submit the following 
notice of some characteristic fossils occurring in the rocks under 
consideration : • 

Descriptions of Cephalopods frwn the Marshall and Huron Oroups af 

Michigan. 

Orthockras Ikdiavxkss. 

• 

0. Lidianensis Hall, 18th Rep. N. Y. Regents, p. 107. 

Septate portion of shell more than 8*76 inches* in length; 
inclination of sides forming an apical angle which varies in dif- 
ferent specimens from 6^ to 11 ; transverse section circular; 
septa at right angles with the central siphon ; ratio of depth of 
chamber to its diameter, in diflferent specimens 2-0, 2*6'J^ 2*71 
and 846; ratio of concavity of septum to its diameter 2 "81; 
ratio of diameter of siphon to diameter of shell 5*67. No sur- 
face markings discernaole on the cast. • 

Localities, The most abundant Orthocems in the Marshall 
sandstone. I have specimens from Marshall, Calhoun county, 
Holland, Ottawa county, Moscow and various other points m 
Hillsdade county, and from Hard Wood Pt. (one mile S.W. of 
Pt. au Pain Sucre) on the shore of Saginaw Bay in Huron county. 

The specimens from Michigan exhibit all the characters pub- 
lished, of 0. Ifidianensis Hall, except the apertural constriction, 
with reference to which I have not been enabled to make any 
observations. The casts of this species cannot be distin^ishcd 
from those of 0, cinctum Sowerby, as defined by de Koninck 
("Animaux Fossiles," p. 518, pL xliii, fig. 6 ; xliv, 5 ; xlviii, 3). 
It is equally undistinguishable from 0. Gold/ussanum de Kon. 
(op. cit., 510 ; pi. xliii, 8, 4), except that the septa of this spe- 
cies are separated by only about one-eighth of their diameter. 

* The metuuremenis in the foUowing detcriptiona are aU rtven in inches. Where 
a measarement it followed bj a number in parentheses, the latter it the relativt dv 
mensioo, the greatest measure given in the description being assumed as 100. 
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Orthooxbab robubtum, n. sp. 

A septate fragment of this species has such a curvature that 
the individual must have been 8*4 in diameter. Amongst other 
firagments of the last chamber of the shell, one is so large as to 
imply a diameter of 4'6. The septa appear to be transverse, 
separated from each other *31, where the diameter is 8*4, giving 
a ratio of 11. In another specimen this ratio is '15 : *98=6*54. 
No surface markings are inaicated upon the easts. Siphon not 
seen. 

Localities, Marshall, Moscow and Hanover in Jackson county. 

This species has the size and general appearance of 0. gigan- 
teum Sow. (de Kon., op. cit, 610, pi. xliv, 2 ; xlv, 8 ; xlvi, a, 6 ; 
xlvii, 1), but differs, as far as observed, in having the septa sep- 
arate by one-sixth to one-eleventh of their diameter, instead of 
one-thira. It differs from 0. crassum F. Bom. (Sandberger, 
" Versteinerungen," p. 164, Taf. xix, fig. 1) by a much greater 
approximation of septa ; and this reason, as well as its very 
great size, has induced me to separate it from 0. Indianense. 

Ortboceras tittatum.? 
Sandberger (VerBtein., 165; Tail xx, 9). 

Shell very gradually tapering; transverse section circular; 
ratio of the depth of the chambers to their diameter -09 : "22= 
2*56 ; ratio of concavity of septa to their diameter -07 : •22=8-14. 
Siphon apparently sligntly excentric. Surface (of cast) marked 
by delicate encircling bands, separated by rather sharp, fine 
grooves; four of these bands correspond to each chamber. 
There are also very feeble indications of striae covering the bands. 

Locality. In the Marshall sandstone at Battle Creek or Holland. 

The single specimen in my possession differs from Sandberger's 
description onij in the words " taeniis transversalibus ©auZfo ob- 
liquis. It differs from 0. bicingulatum Sandberger (Verstein., 
1^2, Taf xvii, 8) in the transverse direction of the rings, and 
the perfeedy circular section. 

Ortboceras arcuatsllum. ? 
Sandb. (Verstein, 166; Taf. xix, 2). 

Shell tapering to an angle of 12® ; nearly smooth externally, 
with faint, encircling, unequal, irregularly sinuous striae ; section 
circular ; septa transverse, with a convexity equal to one-sixth 
or one-seventh their diameter ; siphon central, (r) 

Locality. In the Marshall sandstone at Marshall. 

The general characters of this shell present a good agreement 
with the species to which I have doubtfully referred it ; but it 
is easy to point out differences. Our shell has a much less rapid 
taper, and the encircling striae are much finer, more unequal, 
and not regularly refiexed on the anterior and posterior sides ; 
moreover, no observations have yet been made ou tlxa dK^^3QL ^^ 
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the chambers, while the position of the siphon admits of some 
doubt 

ObTHOCXBAS OOOmSKTALBy Jk.Wf» 

Septate portion of shell more than 8^ inches in length ; greatait 
apical angle 8^ to 12^ ; transverse section an ellipse whose minor 
axis is to the major as *87: *48=1'S; septa nearly iransveno 
with a concavity equal to about one-fifth the greater diameter; 
interseptal space about one-fourth the same diamet^. Siphon 
situated on the minor axis about midway between the centa 
and periphery, constricted where it passes through the septa, 
about *06 in diameter in the chamber and *04 in the constrictioii. 

Localities. In the Marshall sandstone at Marshall and Moscow. 

This species differs fix>m 0, Muena^erianum de Kon. (An. Fosa, 
pi. xlviii, 1, 6), by its nearly totnsverse instead of yery obliqtie 
septa. 

Orthooxbas Babquiavuic, n. sp. 

Septate portion of shell more than 4^ inches long; greater 
apic£^ angle (i. e.,, the one formed by the sides whicn are not 
compressed) about 10^; transverse section an ellipse whose 
minor axis is to the greater as *86 : '60=1*48 ; septa somewhat 
oblique, making an angle of 8^ or 10^ with a transverse plane, 
most elevated near one extremity of the longer diameter; 
amount of concavity and position of siphon unknown ; distanoe 
between the septa about one-fifth the greater axis at the same 
place. No sunace markings evident from an examination of 
casts. 

Locality. Near the light house at Pt aux Barques in a hard 
bluish sandstone embraced in the shales of the Uuron Group. 
(See Huron Group, (c.) of the preceding table.) 

This species may possibly prove identical with the preceding, 
but its apical angle is somewhat less, its septa more oblique, its 
section more excentric, and its geological position considerably 
lower. 

Orthocerab Marshallense, n. sp. 

Septate portion of shell more than 5*75 inches long ; greater 
apical angle 6° ; transverse section an ellipse whose axes are to 
each other as -36: •61=1*69; ratio of interseptum to greater 
axis '25 : •45=1*8', septa very concave, the concavity equaling 
'17 ; siphon on the minor axis, a little excentric. The cast gives 
no eviaence of surface markings. 

Locality, In the Marshall sandstone at Marshall. 

This species is readily distinguished from its allies and asso- 
ciates by the great distance of the septa firom each other, and 
the very gradual taper of the shell. 

Orthoceras clinocameratum, n. sp. 
The only specimen of Ihia c\\i\tA distinct form is only 1^^ inches 
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i length, partljr septate. It is a fragment of a shell about 8*3 
iches long, having a major apical angle of 11^. The section is 
liptical, with the minor axis to the major as *24: '45=1*88. 
he first two septa are *08 apart, and the ratio of this interval 
^ the larger diameter at the same point is 6*26. The septa are 
de^lj concave, oblique, luid slightly sinuous, having one side 
2 in advance of the other. The greater diameter of the speci- 
ten is '7 at one end and *45 at the other. 
Localiiy. In the Marshall sandstone at Hard Wood Pt. one 
die S. W . of Pt. au Pain Sucre (called also Flat Eock Pt) on 
le shore of Saginaw Bay. 

ObTHOCBRAS BEnCULATUM. ? 

PhiUips (Geology of Yorkshire, vol. ii, p. 238; pi. xxi, fig. 11). 

The brief description given of this 'Carboniferous species does 
ot disagree with the Michigan specimen in my possession. The 
gare agrees equally well. The fragment in question is 1^ 
iches long, and shows only the exterior markings. Judging 
om the curvature of the specimen, it had a diameter of *89 in 
le ooDstriction between two rings, which are '82 apart The 
ir&ce is marked by lon^tudinal and transverse striae; the 
>nner are fine, raisea, equidistant, 18 or 14 bein^ embnu^ in 
le space of one-tenth of an inch ; the latter consist of two sets 
-first^ a set of irregular inequidistant, impressed striae of which 
— 6 oecur in the space of one-tenth of an inch ; secondly, a set 
f fine, regular, equidistant, filiform strise, of which about 82 
ocur in the space of one-tenth of an inch. The latter give a 
nely moniiiform appearance to the longitudinal striae, but they 
re most distinctly seen aiter the exterior of the shell has been 
unoved. Characters of the siphon and septa unknown. 

LocaUiy^ In the Marshall sandstone at Marshall. 

Obthocebas sp.l 

The only specimen seen of this species is a mere impression 
r the exterior, about an inch in length. It is made by a shell, 
pparently, with a circular section, and ornamented by a series 
f rounded rings, separated from each other by a concave de- 
ression about twice the width of the ring. The whole surface 
i further marked by distinct longitudinal striae, about one one- 
undredth of an inch wide. These seem to increase by inter- 
olation of other striae, which begin to make their appearance 
rhen the first ones are one and one- fourth hundredths of an inch 
ride, and look like a finer set of striae alternating with the 
oarser. The diameter of the specimen, supposing the section 
Ircular, was about *84 in the grooves between the rings, and 
ke elevation of the rings is '03. The distances of four succes* 
ive rings, from center to center, are '15, '18, '21 and '21. 

LocdUty. Marshall. 
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This impression agrees in form, dimensions and distance of 
rings with 0. dactyUophorum de Kon. (An. Fobs., pL xyii, 2). 
But this species is described as having circular stri® without any 
longitudinal ones. It differs from 0. ienuUineatum Sandberger 
(Yerstein., Taf. xix, 7) by the greater approximation of the rings, 
and much more closely striatra surface. This specieSi howeyer, 
from the "Orthocerasschiefer" of Wissenbach, seems at least to 
be a close analogue. Our fossil is perhaps identical with 0. an- 
nulatum of Hisinger, but I have no access to a description of 
that species. 

Nautilus (Trkmatodiscus) planidorsaus, n. sp. 
(non i^. planidcrsatus PorUock.) 

Shell small, closely coiled, but the whorls not impressed ; sec- 
tion angular, transverse diameter greater than the aorso-ventral. 
Dorsum perfectly flat and quite broad, marked by a strong longi- 
tudinal groove near each lateral boundary. From the dorsal area 
the surface bends abruptly down the dorso-lateral area, making 
with the dorsum a slightly rounded angle of 125^. The dorso- 
lateral area is half the width of the dorsum and is slightly con- 
cave. From the dorso-lateral area the sur£Bu^ bends regularly 
toward the umbilicus, but with an increasing radios of curva- 
ture. The umbilico-lateral area is marked by strongly raised, 
sharp, longitudinal strisB, which, under a lens, are seen to be 
decussated by fine, raised, transverse stri», less rigidly direct 
than the former ones, more strongly marked where crossing the 
longitudinal stria3, and giving them a kind of moniliform ap- 
pearance. Indications of longitudinal striae exist over the whole 
surface, but the state of the specimen is unfavorable for their 
exhibition. The septa present a shallow, posterior sinuation in 
the middle of the dorsum, a similar anterior sinus on the dorso- 
lateral angle, and a slight posterior sinus on the lower portion 
of the dorso-lateral area. 

Diameter of whorl -76 (100) ; greatest transverse diameter of 
section 43 (57); dorsoventral diameter of section -25 (33); 
greatest width of dorsum -22 (29); greatest width of dorso- 
lateral area '19 (25) ; distance of longitudinal strisB *012 (1*6), 
giving 8 to one-tenth of an inch ; distance of transverse stris 
•008 (1*0), giving 13 to one-tenth of an inch ; greatest distance 
between the furrows on the dorsum -18 (23) ; greatest distance 
between septa, measured on the dorsum '14 (18). 

LocalUy, Marshall. 

The best specimen of this species in my possession is a frag- 
ment showing about half of one whorl from the septate portion 
of the shell. The species belongs to the group of angulated, 
widely umbilicated Nautili for which Messrs. Meelc and Worthen 
have proposed the distinct subgeneric designation Trematodiscus 
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• 
(Proc. Acad. Nat. Sci. Phil,, June, 1861, p. 147 ; and this Jour., 
2], xxxii, 174). N. planidorsalis bears an extremely close re- 
ationship to N. digonus, Meek and Worthen, from the Bockford 
" Goniatite bed " in Indiana (Proc. Acad. Nat. Sci. Phil., Oct, 
1860, p. 470). It differs, however, by having a very distinct 
longitudinal groove along each lateral boundary of the dorsal 
area, and extending apparently the whole length of the shell, 
while N. digonus " is marked by two very obscure lateral depres- 
sions near the aperture." N, digonus also is '' rounded regularly 
into the umbilicus,'' from the angle which bounds the dorsal 
area, while in N, planidorsalis^ the "regularly rounded" area is 
separated from the dorsum by a dorso-lateral area which is con- 
cave. 

Nautilus (Trematodisous) triookus, n. sp. 

Shell of moderate size, rapidly enlarging, marked longitudi- 
nally by three prominent, oDtuse angulations — one dorsal and 
two dorso-lateral. The dorsal ridge is broadly convex, but the 
nature of the specimen does not permit me to ascertain whether 
or not the center is marked by a narrow groove. The dorso- 
lateral ridge is also regularly curved, and a small concave fur- 
row separates it from the dorsal one. The slope from the dorsal 
to the dorso-lateral ridge makes an angle of about 66^ with the 
dorso-ventral diameter. A broad, shallow lateral furrow suc- 
ceeds the dorso-lateral ridge, and this is followed by a regular 
convexity descending into the umbilical cavity. The transverse 
diameter through this convexity is scarcely greater than that 
through the dorso-lateral ridges. The surface (of the cast) is 
smooth. The septa are rather deeply sinuous — ^a strong sinus 
turned backwards, occupying the dorsum, and a deep broad 
sinus, the side, these two bemg separated by an abrupt saddle 
whose apex rests upon the dorso-lateral keel. 

Measurements^ of a fragment forming less than half a volution, 
wholly septate. Dorso-ventral diameter '45 ; transverse diame- 
ter al)out *54 ; distance from dorsal to dorso-lateral ridge "18 ; 
depth of dorsal sinus '07 ; of lateral sinus '14 ; interseptal dis- 
tance on the dorsum '17. 

Locality, Marshall. 

Nautilus (Trematodiscus) striatulus, n. sp. 

Shell small, rapidly enlarging, whorls not impressed, flattened 
on the dorsum on each side of the peripheral line, and thence 
rounded regularly into the umbilical expanse; transverse sec- 
tion somewhat elliptic, with the major axis corresponding to the 
transverse diameter of the shell. Septa slightlv sinuous, one 
broad shallow sinus extending across tne side and another across 
the dorsum. Surface finely and elegantly fluted longitudinally. 

The largest fragment of this species is about half a volution, 
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wholly septate, and abont 1*18 (100) acrofls ; doraoTeDtnl di- 
ameter at larger end *41 (84) ; at smaller end '84 (29) ; tnu- 
verse diameter at smaller end '88 (82) ; interseptal space on the 
dorsum *16 (14) ; distance of striae iHdf giving 4 in one-tentli 
of an inch. 

Loccdtty. MarshalL 

The above species agrees with Hall's brief description of Oy- 
roeems ffracik (18th Bep. N.T. Beg., p. 106), except in the abrupt 
undulation of the septa iipon the dorsum. Though the position 
of the siphon is not satisfactorily ascertained, there are some in- 
dications that it is excentric though not marginal The striatehr 
fluted surface recalls some species of Oywoeras figoied by de 
Koninck. 

Nauttlub (TRSMATODisoirs) MnKiANUS, n. sp. 

Shell small, rapidly enlarging, whorls not impressed, flattened 
across the dorsum, and even slightly concave along the periphe- 
ral belt ; sides obtusely angulatod by the flattening of the do^ 
sum, the slope fiom the lateral angle being a regular oorve into 
the umbilicus. Transverse section, in consequence of the dorsal 
furrow, somewhat cordate. Surface below the lateral angle, dis* 
tinctly striate ; above it, very obxsurely so. Septa foraiing a 
very shallow sinus just below the lateral angle, and another, 
considerably deeper, across the dorsum. 

Diameter of wnorl (wholly septate) 1*25 (100) ; dorso-ventral 
diameter *40 (82); transverse diameter '40 (82); interseptal 
space on the dorsum *18 (14); depth of lateral sinus *04 (8); of 
dorsal sinus *07 (6) ; distance of strisB *04, giving two and a hiJf 
in one-tenth of an inch. 

Locality, Marshall. 

The present species is closely related to the foregoing, but 
differs by a more depressed dorsum and coarser striation. 

Nautilus (Trkmatodiscus) DiscomAus, n. sp. 

Shell of moderate size, flattened dorsally and laterallv; lateral 
surface but slightly convex, its width nearly equal to the height 
of the shell ; umbilical slope regularly curved, making an an^le 
of about 120^ with the side. Dorsum making a right angle with 
the side, but the character of the peripheral belt has not been 
seen. Cast longitudinally striated or grooved, indistinctly so on 
the sides, while a raised fine gives prominence to the dorso-late- 
ral angle. Septa forming a broad moderately deep sinus, which 
extends across the entire lateral surface ; another one exists upon 
the dorsum. 

A completed volution, wholly septate, measures 1*6 (100); 

dorso-ventral diameter *56 (86) ; transverse diameter unknowD, 

but the umbilical slope on one side is '22 (14) ; lateral surface 

88 (24); distance or stri» on the umbilical slope "028 (2), 
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which giyes 8^ to one-tenth of an inch ; depth of lateral sinus 
•08 (5). 
Localities. Marshall and Battle Creek. 

Nautilus subsulcatus (?) 
Phillips (Geol. Yorks., ii, 233, pi. xvii, 18, 26). 

The general outline of the transverse section is hexagonal, 
with well rounded angles. The sides are nearly plane, ana par- 
allel with the dorso-ventral diameter, and in the ventro-lateral 
region slope abruptly into the umbilical cavity, making an angle 
with the side, of about 65^. The lateral surface joins the dorsal 
at an angle varying from 74^ to nearly 90**. At a little less 
(apparently) than half the transverse diameter of the cast, the 
dorsum shows a small rectangular carina, similar to the one rep- 
resented by de Koninck in pi. xlix, fig. 4 6. The nature of the 
surface between this carina and the corresponding one on the 
oppoeite side of the peripheral line, has not been ascertained. 
The septa make a broad sinus coextensive with the lateral sur- 
&ce, and curve backwards again upon the dorsum. The angle 
of intersection with the sides shows that they are deeply con* 
cave. The inner whorl is somewhat impressed into the outer. 
External surface of cast is faintly markea by raised striae cross* 
ing in lines parallel with the septa ; and on the umbilical slope 
are seen traces of coarser longitudinal striae. 

(Greatest dorso-ventral dimension *8 ; width of lateral surface 
*6 ; width of dorsal surface to carina '27 ; width of ventral sur* 
fiM^ to impression of next inner whorl '88 ; interseptal space on 
the dorso-lateral angle *8S ; distance of transverse striae *02, giv* 
ing 5 in one- tenth of an inch ; distance of longitudinal striae *04, 
giving 2^' in one-tenth of an inch. A fragment of a larger 
specimen (wholly septate) must have belonged to an individual 
more than 4 inches across the outer whorL In this, the lateral 
•ur&ce is '8, and the umbilical slope *47. 

LoecdUy. Marshall. 

The .transverse section of these forms is much less sharply 
SDgulaf than is shown by the figures of European authors, and 
the striae seem to be coarser. 

Nautilus inoentior, b» sp. 

Shell very large ; whorls not impressed ; transverse section 
an ellipse whose larger diameter corresponds to the height of the 
shell, the sides in some specimens being somewhat flattened. 
Surface (of cast) smooth ; septa bent abruptly forward at their 
junction with toe shell so as to meet it at an acute angle, slightly 
sinuous, — a broad shallow sinus occupying the superior lateral 
portion c^ the sur&ce ; dorsum not seen. 
^ One fragment in my possession S^ inches long, one-half sep* 

^' JLat..JouB. 8aL-r43Bcan> Suiit, Vol. XXXUI, No. W.— IUt^ISSL 
K 46 
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tate, must have belonged to a qpedmen more tban 7 iDches acros 
the cater whorl. The dorso-veQtral diameter at the last septam 
18 about 1^ inches; last interseptal space *42 near the dorsom; 
depth of lateral sinus not more than '10. Another specimen, 
wholly septate, supposed to belong to this species, though more 
rapidly curved, is 1'85 from the dorsal to the ventoal sicfe. 

Locality. MarshalL 

This species most nearly resembles the preceding, but differs 
in the absence of an an^mar section and the two sets of strin. 
Among foreign species it recalls N. ingena Martin, but the sec- 
tion is less circuliur and the septa are more sinuous. 

CtRTOOK&AS TKSSELATUll! 

deKoD. (An. Fom., p. 529; pL zlnii, 5). 

A mere impression, undistin^uishable from the above, seens 
to possess sufficient interest to deserve mention. It is one inch 
long and four-tenths broad, and could not have been made bj 
any body which has heretofore come under my observation from 
the Marshall sandstone. 

GONIATITES MaBSHALLBKSIS, D. Sp. 

Shell rather long, consisting of at least four whorls, the ioner 
moderately impressed into the outer; transverse seotion varying 
from an ellipse of small excentricity to an oblong figure ; sur&ce 
smooth. Aperture and outer chamber not seen. Septa close^ 
the lobes almost reaching the next posterior saddlea DoraJ 
lobe twice as long as its greatest width, davate, with a long cus- 
pidate acumi nation, at the extremity of which can sometimes be 
seen the outline of the minute siphon ; first and second lateral 
lobes similar to the dorsal in form, but successively a little 
smaller and not acuminate ; accessory lobe obtuse, half the size 
of the second lateral ; ventral lobe profound. Dorsal and late- 
ral saddles of form similar to the principal lobes, but regularly 
rounded at the extremity; first accessory saddle, half the size, 
the second, imperfectly developed. 

Diameter of largest specimen seen 1*75 (100) ; major axis of 
transverse section '59 ^84); minor axis 47 (27); length of dor- 
sal lobe '26 (15), of wnich the cusp is about '07 (4) ; greatest 
breadth -12 (7). Diameter of siphon -015 (09). 

Localities. The most abundant Goniatite in the feebly ce- 
xnented, ferruginous sandstone at Marshall. Found also in a 
similar rock at Moscow, and numerous other localities in Hilb- 
dale and Jackson counties. It occurs in the hard bluish calca- 
reous sandstone at Battle Oreek and in the hard purple sandstone 
at Hard Wood Pt, Saginaw Bay. 

This Goniatite belongs to the group which embraces G. Hem- 
lowi Sow., O. serpentinusj cyclobbtis and micolobus of Phillips, 
but after careful alwdy \\» B»e;ix^^\s&cl\^\i\i3 distinct firom alL Its 
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closest European analogue is O. miocohbus PbU., firom the Moun- 
tain limestone of the Me of Wight and the '' Posidonom jen- 
schiefer" of Wiesbaden. Its nearest American analogue seems 
to be O. Lyoni Meek and Worthen (Proc. Acad. Nat. Sci. Phil., 
Oct, 1860), with which Prof Hall's G. Hyas is identical (see 
13th Eep. Regents N. Y., p. 102). The Michigan species, how- 
ever, diners from the BocKford one in the addition of an acces- 
sory lobe and saddle, and in the dorsal lobe being broader and 
rektivelj longer. It is also somewhat more involute. 

GoNiATiTEs HonoHTONi, n. sp. 

Shell moderately long, whorls but slightly impressed, almost 
evolute ; transverse section elongate-oval, abruptly rounded at 
the dorsal and ventral extremities, and nearly flat on the sides. 
Surface of shell apparently smooth. Septa rather remote. Dor- 
sal lobe infundiouliform, attenuately acute, length equal to 
breadth of its base ; first lateral lobe clavate, acute, twice as 
long as broad, reaching as far back as outer lobe ; second lateral 
lobe of the same form as the first but somewhat larger ; acces- 
sory lobe present, but not distinctly seen. Saddles all regularly 
rounded at the extremity ; the dorsal, broadest at the base, the 
other two clavate and reaching one-third their length further 
forward than the dorsal. 

Greatest diameter 1*75 (100) ; major axis of transverse sec- 
.tion -42 (24) ; minor axis '21 (12) ; length of dorsal lobe '12 (7) ; 
distance from tip to tip of two contiguous dorsal lobes 24 (14). 

LocalUy, Marshall 

Besembles the preceding but differs materially in the form of 
the dorsal lobe and the transverse section. It differs from 0. 
Lyoni Meek and Worthen, in the greater relative length of the 
second lateral lobe and the first accessoir saddle, as also in the 
more appressed transverse section. Its closest affinities are with 
O. Henaiowi Sow., but differs in the more acute lateral lobes, 
and relatively longer lateral and accessory saddles. 

GONIATITES AlLSI, U. Sp. 

Shell laterally compressed, the inner whorls impressed to the 
middle of the outer ; umbilicus very small, not disclosing any 
of the inner volutions ; aperture auriculate. Section (of an en- 
tire whorl) through the umbilicus, at right angles with the 
siphon, an elongated ellipse. Surface unknown, but the cast is 
marked along the dorsal region by minute, irregular, revolving 
striae. Dorsal lobe wanting or too minute to be detected in 
sandstone casts. First lateral lobe acute, terminating at an 
angle of about 60° ; second lateral lobe extending as far back 
as the first, its apex in the form of a low gothic arch, body of 
the lobe campanulate, equilateral. Dorsal saddle parabolic, not 
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distinctly indented at the apex by a dorsal lobe ; lateral saddb 
nearly twice as long as the aorsal, its apex rounded and slightlj 
turncKl toward the umbilicos, its width equal to its height, siase 
a little larger than the second lateral lobe ; accessory saiSlle pro- 
jectins nearly as far forward as the lateral, but twice as broad, 
and flatly rounded anteriorly. Ventral lobe small, but nro* 
found, and separated on each side by a narrow, rounded sacidle 
from another small lobe upon the ventral surface of the whorL 

Greatest diameter of shell as &r as seen *72 (100) ; width of 
aperture between the auriculations *21 (29); distance from tip 
to tip of two dorsal lobes nearest the aperture '15 (21) ; distance 
between striae on dorsal surface of cast "004. 

Localities. Marshall and Jonesville. 

The side view of this species resembles that of O. untanffularit 
Conrad, but the details of the septa are materially di£ferent It 
has affinities with Q. carinatus Boyr., and G. lamedf var. eompk- 
natiis Sandb., from the "Cypridinenschiefer" in Nassau, butdif* 
fers from both in its closed umbilicus, the want of a dorsal lobe^ 
and the presence of an accessory saddle, which, in our species^ 
is as prominent as the lateral one. 

GoNiATrrBS Oweni, 
Hall (13th Rep. N. Y. Reg., p. 100). 

A Gkmiatite common in the sandstone which is the prolonga- 
tion of the beds at the grindstone quarries, on the shore of Lake 
Huron, in the vicinity of Pt aux Barques, presents all the essen- 
tial characters of G. Oweni Comparing it however with figures 
and descriptions of this species, as well as with specimens from 
Boekford, Ind., our fossils are somewhat more compressed late- 
rally^ the septa are more approximated, and the lateral lobes lie 
along the middle of the lateral surface, instead of considerably 
nearest the dorsal region. 

Prof. Hall's var. parallela (parallelus f) is also distinctly repre- 
sented at the same localities, but it is to be remarked that in 
this variety the umbilicus is more open instead of less so. 

GOKIATITES ShUMARDIANUB, D. Sp* 

Shell of moderate size, laterally compressed ; dorsal sur£EUse 
narrowly rounded, dorso-lateral surfaces but slightly convex, 
making with each other an angle of about 27^ abruptly inflected 
into the moderately open umbilicus, which reveals a small po> 
tion of two or three preceding whorls; greatest width of trans- 
verse section (near the umbilicus) two-thirds the dorso-ventral 
dimension. Septa rather remote. Dorsal lobe not satisfactorily 
defined, but apparently simple, sharply acute, with a length 
about equal to tne breadth at the base ; first lateral lobe extend- 
ing as far back as the dorsal, acute, but with a broad base ; seo 
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d lateral lobe wanting. Dorsal saddle parabolic ; lateral sad- 

\ Yery broad, and extending one and one-fourth times as far 

"wara as the dorsal, and having its umbilical branch much 

>re abrupt than the lateral one. 

Grreatest diameter of shell seen 1*02 (100) ; greatest transverse 

imeter of section '38 (82) ; dorso- ventral dimention *49 (48) ; 

tonce from tip to tip of two dorsal lobes nearest the aperture 

\ (23) ; greatest width of umbilicus -23 (23). 

Locality. From the gritstones in the vicinity of the quarries 

Edr Pt. aux Barques. 

This species is closely related to O. AUei, but is laterally 

)re compressed, with a sharper dorsum, and unlike that, has 

t one lateral lobe. 

GoNiATXTxs PROPiNQars, n. sp. 

Shell of moderate size, closely involute, with a closed, slightly 
lented umbilicus ; slightly compressed, with a well rounded 
rsum, and moderately convex sides making with each other 
angle of about 10°. Septa rather remote. i}orsal lobe of me- 
im size, infundibuliform, obtuse ; lateral lobe extending half 
length behind the dorsal, infundibuliform, slightly rounded 
the apex, and with a base equal to the height; second lateral 
)e wanting. Dorsal saddle parabolic ; latenil saddle somewhat 
nicircular, but most convex anteriorly. 
In the only specimen seen, the dorso- ventral dimension is '65 ; 
3 greatest diameter of transverse section (close to umbilicus) 
48. 

Locality, From the gritstones in the vicinity of Ft. aux 
jrques with G. Shumardianus and O. Oweni. 
Closely related to 0, Shumardianus^ but has a more broadly 
inded dorsum, with sides more nearly parallel and wants the 
en umbilicus. The lateral lobe is also much more produced 
steriorly and both lobes are probably a little less acute. 
A Goniatite having the general form and appearance of the 
ree preceding species has been found at Marshall, in fragments 
lich are manced by occasional sinuous transvere furrows, and 
lile its single lateral lobe separates it from 0, AUeXy its more 
unded dorsum differs from 0. Shumardianus, Should it prove 
itinct it may appropriately be called (?. sxdciferus, 

OoNiAxrrEs' sinuosus ! 
Hall (Geol. Rep. 4th Diet N. Y., p. 246). 

I have in my possession several specimens of an involutely 
iled shell which cannot be distinguished by the aid of Prof, 
iirs figure and brief description from Q, sinuosus. At the 
tne time some doubt exists in reference to the Goniatitic char* 
ter of my specimens. The septa are very imperfectly shown^ 
.t by comparing different individuals, \l ap^j^os^ \2c^X ^^-^ Vsrcs^ 
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a broftd (Nautiloid?) sinus, convex anteriorhf^ on tihe trapero* 
lateral surfieuse, and another of about the same size on the imero- 
lateral surface. A Goniatitic lobe may connect these two sad* 
dles^ but it cannot yet be discerned. My specimens are shsrplj 
striated transversely in the umbilical cavity. In size and pro- 
portions they correspond exactly with the New York speciei^ 
which occurs in the rortage Group. 

QoKiATrrss ptom^us, n. sp. 

Shell very small, globose, closely involute, with a minute, 
perfocated umbilicus. Whorls divided into Quadrants by ape^ 
tural constrictions. Dorsum regularly rounaed, sides convex. 
Septa moderately angulated; dorsal lobe relatively broad, ob* 
tusely rounded, with indications of a slight indentation at the 
apex ; lateral lobe shallow, acute, infunaibuliform ; dorsal and 
lateral saddles broad, shallow, circularly curved. Sur&ce (of 
cast) perfectly smooth. 

A sole specimen, which seems to embrace a portion of the 
last chamber is '25 in diameter; height of section *18; trans- 
verse diameter IS. 

Locality. Supposed to be Battle Creek. 

This interesting little species externally resembles O. plamlo' 
&u« Sandb. (Yerstein., Tai. x, 6, 7), but the septa are more angu- 
lated. It differs from O. striolatus Phillips (GeoL Yorks., ii, pL 
xix, figs. 14-19), by a much smaller umbilicus, larger donal 
lobe and saddle, and much smaller inferior lateral lobe, and (in 
the cast) by the absence of strias. 

Univenitj of Michigan, Aon Arbor, Jan. 80, 1862. 



Art. XXXVI. — On Methylamine; by M. Caret Lea. 

(1.) Production and Separation of Methylamine. 

In a previous paper I have pointed out that ammonias in 
which hydrogen is replaced by methyl are obtained by the 
action of nitrate of methyl upon ammonia at ordinary temper- 
atures.* Nitrate of methyl, obtained by the distillation of me- 
thylic alcohol with nitric acid and urea, is placed in well stop- 
pered bottles filled only about one quarter, together with a little 
more than its own bulk of thoroughly saturated aqueous am- 
monia, and is lefl till the nitrate of methyl disappears, or until 
only a few brown oily drops remain, a reaction which requires 
from three to six days, according to the temperature. The 
liquid is then distillea with caustic alkali and the gaseous pro- 
ducts are conducted into water. 

In this solution we should by analogy expect to find ammo- 
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da, methylamine, dimethylamine and trimethylamiDe, and it 
"emains to separate these bases. This is a matter of extraordi- 
lary dijBSculty, mach surpassing that of the separation of the 
ithyl bases. In the ethyl series the bases differ from each other 
ina fix>m ammonia by C.H^, whereas in the methyl series the 
mocessiye terms acquire the addition of C^H, only. Naturally 
lierefore we must look for greater similarity in character and 
x>rre8ponding difficulty in separation. Accordingly, the methods 
nrhich give such satisfactory results with the etnyl-anunonias, 
QbuI entirely with the methyl bases. Ammonia cannot be separa- 
^ from them by a difference in the solubility of the sulphates 
m alcohol : when the mixed solution is neutralized with sulphu- 
ric acid and exhausted with alcohol, little or nothing is removed 
\>j it Nor can the separation be effected b;^ means of picric 
icid, although that substance may be used in one particular 
2ase mentioned below. 

This problem I have as jet been able to resolve only in part. 
Two steps I have accomplished : — first, the complete removal of 
the ammonia from the mixed methyl bases, and second, the iso- 
lation of the methylamine in a state of purity. The separation 
3f the more substituted bases still remains to be accomplished. 

It is however, satis&ctory to have a process for obtaining per* 
fectly pure methylamine without resorting to the troublesome 
reaction of the cyanate of methyl, and that much has been ef- 
fected. After the compound ether has been completely decom- 
posed by the ammonia, the contents of the bottles are to be dis- 
tilled with caustic alkali or lime. The solution of the mixed 
bases and of ammonia is to be exactly neutralized with oxalic 
acid and the water driven off as far as possible by being heated 
over the water-bath. The resulting mass is transferred to a 
fiask, and boiled a few minutes with a large Quantity of alcohol 
of density 42^ B., and after cooling and stanoing some hours, it 
is filtered. The whole of the ammonia remains as oxalate upon 
the filter. The filtrate by spontaneous or gentle evaporation 
separates into two layers. Tne lower, which is much the least 
in quantity, becomes very soon crystalline, indeed this change 
takes place so rapidly that the fluia stage may easily paas unno- 
ticed. More oxalate of methylamine remains in the mother 
liquid and separates on further evaporation. 

After the fiuid has crystallized, the resulting pearly white 
laminae are purified by boiling with absolute alcohol, or with a 
mixture of equal parts of alcohol of 42^ B. and ether, and this 
is repeated three or four times, allowing a thorough cooling to 
take place between each operation. The oxalate of methylamine 
finally crystallizes out quite pure, and methylamine may be ob- 
tainea from it directly by distillation with caustic alkali. But the 
distillation is extremely unpleasant, exhibiting the phenomenon 
of percusrive ebullition to such a degree u\o exid^iu^gst^^^V^^ 
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apparatus, and to drive the liquid out of the Wonlfe^s botUeii 
strong iets through the safety tube. It is therefore advisable Id 
treat the oxalate with nitrate of 'baryta or chlorid of barimn, 
leaving them in contact for a day, to evaporate the filtrate and 
then distill I give the preference to the nitrate of baryta, be- 
cause the nitrates of the ammonias distill more quietly than anj 
of the others of these salts. 

The methvlamine thus obtained was converted into chlaro- 
platinate ana analyzed.* 

1*0105 grma. gave of Pt, - - - 'iSl^ 

This corresponds to, per cent, ... 41-72 

Theoiy requires for C2H, ^ 

2 (NCl,Pta„ - 41-62 

H ) 

The residue after the greater part of the oxalate of methyl- 
amine had crystallized out, was evaporated, exhausted with ju>> 
solute alcohol, treated with nitrate 01 baryta, distilled with cam- 
tic soda and neutralized with picric acia. From this sola^ 
there crystallized out beautiful amber-colored bevelled prismB 
and hexagonal plates greatly resembling the picrate of ethjl* 
amine and apparently isomorphous with it These were conr 
verted into chloroplatinate and analyzed with the fi^owiog 
result 

'7265 grms. chloroplatinate gave of Pt - *S025 

This corresponds to, per cent - - - 41*65 

ChloroplatiDate of methylamine contains, - 41*62 

The substance was therefore picrate of methylamine. 

The residue appeared to be a mixture. Analyses of different 
portions, from different crystallizations gave respectively 89*85, 
40*14, and 40*23 per cent of platinum in the chloroplatinate, nor 
could any satisfactory means of separation be founa. 

Reactioni of Methylamine. 

Many of the reactions of methylamine have been already d^ 
scribed by its discoverer, M. Wurtz. To these may be added 
the following. 

Cerium, protochlorid, A white precipitate insoluble in an excess 

of the precipitant 
'' nitrate of proto- Dirty white, insoluble in excess of precipi- 
peroxyd, tant 

* It is scarcely necessary to observe that if platinum salts are recrystallind 
the results of their analysis cannot be taken as a proof of the accuracy of the mode 
of separation used. In the analyses here publianed care was taken to use in all 
cases an excess of bichlorid of platinum, and to indodt the whole prectnitate io 
the'sjialysis. ^ 
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am, mxIpSuU of 

zircoDia, White, iDSoluble in excess, 

oium, alum, A white precipitate which rcdissolfei in an 

excess of the precipitant 
ony, terchlorid, A red brown precipitate insoluble in excess 

of precipitant, 
um, sulphate of A white precipitate insoluble in excess of 

gfucina, precipitant 

lennm, protocblorid, No precipitate. 
' nichlorid. Reddish precipitate insoluble in excess of 

precipitant 
ium, protochlorid, Abundant flesh-colored precipitate, insoluble 

in excess of precipitant 
lium, sesqnichlorid. Brown precipitate, insoluble in fscess ^f 

precipitant 
im, protochlorid, No precipitate. 

describing the reactiona of dietbylamine I pointed out* 
he remaricable prc^rtj of dissolving alumina, hitherto 
lered as characteristic of ethjlamine, amongst the ammo- 
^as shared by dietbylamine. It now appears that it is pos* 
. also by methylamine, and it would not be surprising if it 
>und to extend to the other methyl and ethyt bases, and 
to the bases containing other alcohol radicals, a point which 
x>8e hereafter to examine. 

3 deportment of methylamine towards solutions of proto* 
d or molybdenum is characteristic, and differs irom that 
imonia, ethylamine and dietbylamine. 

Meihylamino'chlorid of Palladium, 

len aqueous methylamine is added in excess to solution of 

3hlorid of palladium, or to a solution of the following salt, 

i first moment no precipitation takes place, but in a few mo- 

( a quantity of flesh-colored needles are formed. These 

dried over sulphuric acid and ignited. 

19 substance gave metallic palladium '0969. 

>m which we tmd : — 

dkulateO. FmhOL 

9*32 

8*88 
10*88 

41*38 iia-45 

27-66 

6*98 



2C, 


12 


6H, 


5 


N, 


14 


Pd, 


533 


CI, 


35*5 


HO, 


9 



128*8 100*00 

ig to the formula C,H, jf>dCl+HO. 

* This Journal, Jan., 1802. 
J0I7B. Sci.— 8B002q> Sbxiss, Vol. XXXITT, 2^0. M.— Mat, IMt 
47 
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The palladium is a little in excess because with the small 
quantity of material at command, it was impossible to wash ovt 
tne not entirely insoluble precipitate thoroughly, without too 
great a loss. 

Chloro-palladiU of Methylamine, 

When methylamine is added, not in excess, to an acid sola* 
tion of protochlorid of palladium, or when the forgoing salt if 
treated with an excess of the same acid solution, a deep brown 
red liquid ib obtained, which by concentration yields beautifii] 
brown red laminae, very soluble in water and in aleohoL The 
quantity at conmiand was insufficient for analysis, but judging 
nom analogy, their constitution must be 

C,H,NC1, PdCl. 

Picrate of Mtihylamini. 

This is a very beautiftil salt It ciystallizes in bright yeUov 
laminae grouped in fine arborescent clusters, or by somewhat 
slower crystallization, in amber-colored bevelled prisms and 
hexagonal plates. Heated on platinum foil it deepens in oolor, 
melts to a clear red liquid apparently without decomposition, 
and when the heat is further raised, burns with a vivid white 
light leaving a carbonaceous residue. It is modei^ately soluble 
in water ana in alcohol. 

Other combinations of methylamine will be described at a 
future time. 



Art. XXXVn.— On Prof J. HaWs claim of Priority in the deter- 
mination of the Age of the Bed Sandrock Series of Vermont; by 
E. Billings. 

In an article published in the last January number of this 
Journal (this vol., p. 107) Prof. Hall states that in 1844 and 1845 
he made several sections from the Hudson river and Champl&in 
valleys eastward, and that he then recognized the Potsdam sand- 
stone at several localities both in Vermont and Massachusetts. 
It is very true that he did ; but his paper is so written, that any 
person unacquainted with the facts would, upon reading it with- 
out due caution, understand him to mean that the rock which he 
identified as the Potsdam was the Eed Sandrock Series. The 
object of this communication is to supply several facts not men- 
tioned bv Prof Hall, and which if read in connection with his 
paper will throw some additional light upon the subject Apart 
jrom all' personal considerations^ I hold that this investigation is 
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of such great importance that its histonr ought to be correctly 
worked out now while the facts are still fresh in the memory of 
all the parties concerned. 

In order that what follows may be more clearly understood, it 
seems necessary to premise that the geologists of Vermont have 
always distinguish^ two great arenaceous formations in their 
country diftering from each other in aspect and geographical po- 
sition. One of these, the " Granular" Quartz Bock constitutes a 
narrow belt lying alon^ the western base of the Oreen Moun- 
tains in the southern half of the state. In the recently pub- 
lished map of the Vermont Survey there are two outliers oi this 
formation represented as occurring further north, — one in the 
county of Chittenden, completely surrounded by the formation 
now called the " Talcose " conglomerate, and another still further 
north lying alongside of the Georgia slate. This granular quartz 
rock is the formation recognized by Prof. Hall in his sections as 
the Potsdam sandstone, but it is not the formation always known 
under the designation of the Bed Sandrock Series, lliis latter, 
and not the former, is the rock to which the papers of Mr. Hitch- 
cock and myself relate. On the Vermont map and in Prof Hall's 
sections, these two formations are indicated by different colors 
and distinguished by different names. Emmons considers the 
granular quartz rock to be an older deposit than the Potsdam. 
jPtoL H. D. Bogers in 1840 examined it and came to the conclu- 
sion that it was the Potsdam itself* The Bed Sandrock Series 
forms an irregular belt along or near the shore of Lake Cham- 
plain, running the whole length of the lake and entering Canada 
near Phillipsburgh. The age of this rock has always been dis- 
puted. Dr. Emmons holdinc^ on one side that it was partly of the 
age of the Calciferous sandrock and partly Potsdam sandstone, 
while those who were opposed to his views on the Taconic Sys- 
tem, held that it was a more recent formation. I believe it is 
now proved that Dr. Emmons' view is the correct one, and Prof 
Hall's paper would lead us to suppose that he arrived at the 
same conclusion fifteen years ago. But the only documents that 
I can find which give us any clue to his original opinion are the 
sections to which he has made allusion, and the letter to Prof. 
Adams pointed out by Mr. Hitchcock. These do not prove that 
he agreed with Emmons, but rather that he was of a contrary 
opinion. The sections it appears were engraved but never puo- 
lished. I have however succeeded in procuring several of them 
and shall describe such portions as cross the Bed Sandrock. By 
comparing Prof Hall's paper it will be seen that he has omitted 
to make any allusion to these portions of the sections, the reason 
being, no doubt, that if he had done so, the reader would arrive 

* See Proc Am. Philosoph. Soc, vol ii, p. 8, 1841, and also this Journal Itt ser. 
Tol xl?ii, p. 151, where Prof. Rogers*! riews are giveo at length. 
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at a different conclusion from that intended to be induced by Ae 
iiarned Professor. 

The first of these sections crosses Lake Champlain from Plttti- 
burgh, traversing Hero Island and the towns of Milton and Fai^ 
fax. The only place where it crosses the Bed Sandrock, ia near 
St. Albans, and it roust therefore pass through the Geoi^a slattt 
very near the locality of the far-famed primordial tiilobiteL 
According to the new map of the Vermont Survey, above quo- 
ted, there is here a strip of Bed Sandrock two miles vride, lying 
Along the shore of the lake. This is followed by four or five 
miles of the Georgia slate and then about two miles of granolar 
quartz rock. Prof. Hall's section represents the latter as the 
Potsdam sandstone, but the Bed Sanarock and all the Georgia 
slates are called " Trenton and Lotoer Limestones of the Mohatck 
Sei'iesJ^ His section is colored, — the Potsdam, pinK, and his so- 
called Trenton, blue. The remainder of this section does not 
cross any of the rocks under discussion and need not be noticed 
here. 

This locality must always be looked upon with much interest^ 
as the trilobites which have brought about so Rreat a change in 
the opinions of some of our best physical geologists were here 
first discovered. Prof. Hall placed these trilobites and the slates 
in which tliey were found in the Hudson river gronpf but ai 
soon as he saw that this view was incorrect, he deniea that he 
had ever examined this part of the country at all, and at the 
same time gave the public to understand that he bad been 
induced to refer this Primordial Fauna to the top of the Lower 
Silurian by Sir W. E. Logan. He says that " after the descrip- 
tions had been printed and a few copies distributed^^^^ he learned 
that Sir W. was at that time actusJly investigating the rocki 
of that part of Vermont. He then delayed the final publication 
till the meeting of the American Association (in Springfield) and 
there showed nim the descriptions and obtained his authority for 
the addition of the note in which Sir W.'s opinion is stated.f He 
says, "left to palaeontological evidence alone, there never could 
have been a question of the relations of these trilobites which 
would at once nave been referred to the primordial types of Ba^ 
rande.** "Sir William Logan" he says, "yields to tne palseon- 
tologicai evidence," and says *' there must be a break." "He 
gives up the evidence of structural sequence which he had be- 
fore investigated and considered conclusive; and having tiereto- 
fore relied upon the opinion of the distinguished geologist of Can* 

* Mny we be permitted to oak, to wlint formation are the OeorffU elates refivred 
in these " few copies " which were distributed before he obtained Sir W. E. hogm** 
opinion ? Are they refeired to the Hudson river group or to Dr. Emmons't Taoaie 
System » 

f Docs he not here admit that the 12th Regents Report was altered by him id id 
importaot matter after the date of its vubUcation. 
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ada in regard to a region of country to which my own examinations 
had not extended^ I have nothing left but to go back to the position 
•Qatained by palseontological evidence."* As I understand tfais^ 
it means that he never examined the country in the neighbor- 
hood of the Georgia locality of trilobites, and if he did not, then 
this section must have been compiled from the observations of 
of some one else. At all events the section proves very clearly 
that at the time he drew it up he did not luiow the age of the 
Bed Sandrock Series. 

The next section crosses the state of Vermont from Burling- 
ton eastward. On the Vermont map the Bed Sandrock is here 
three miles wide along the lake shore. On the east side of it is 
a belt of Eolian limestone, also about three miles in width. The 
whole of this is laid down on Prof. Hall's section as ^^Urenton and 
Lotoer Limjestones of the Mohawk Series becoming metamorphic.'^ 
He represents the rock as being all of this kind from the lake 
shore half way to the Green Mountains. A few beds of the 
Potsdam sandstone are then indicated as coming out from under 
the so-ealled Trenton limestone in the town of W illston. In the 
Vermont map there is a small outlier of ^anular quartz rock 
just about this locality, lying partly in Wfllston and partly in 
Hinesbur^h, but it is totally separated from the Bed Sandrock. 
The remamder of this section does not cross any of the rocks 
under discussion. 

The above two sections are on plate 1. I have not been able 
to pioeure plate 2, and do not know what its contents are. I 
have plate 8, on which are engraved three sections. The first of 
these crosses fipom Whitehall in New York, to the Green Moun- 
tains. It shows an exposure of both the Potsdam and Oalcifer- 
Otts formations at Whitehall. There never was any dispute as 
to the age of the rock at this locality. It has always been refer- 
red to the Potsdam and Calciferous, but never identified ^except 
by Dr. Emmons) with the Bed Sandrock. On this section all 
the dates between Whitehall and the Green Mountains are refer- 
red to the Hudson Biver Group. But according to the Vermont 
map thev are the Georgia slates and are therefore the Taconic 
slates of Dr. Emmons, which lie below the base of the Lower 
Silurian, as that formation was originally limited. On this sec- 
tion therefore is engraved precisely the same mistake with respect 
to the age of the rocks, as that which was published in the 12th 
Regents Beport, with regard to the Georgia slates. The granu- 
lar quartz rock lying at the base of the Green Mountains, is 
called "Potsdam," as it is in the other two sections. The other 
three sections do not cross any of the Bed Sandrock. 

* See Prod HalVs letter to the Editors of this Joamal, [21, zzxi, p. S20, March, 
1861. Id bii last paper he seems to give the late Prol Adams credit for haTiog 
'the mistake with regard to the Yennoot rocks. 
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The only comment that need be made upon all of the abore, 
is that at the time Prof. Hall prepared the sections to which he 
has appealed, he did not know the age of the Bed Sandrock, but 
merely supposed it might consist oi the Trenton, Black Biver 
and Chazj (the limestones of the Mohawk series) in a meta- 
morphic condition. In no place where the Bed Sandrock ocean 
is there a vestige of the Potsdam laid down in his sectiooB. 
The fact that he recognized the Potsdam in other places ayailfl 
him nothing in this discussion. 

I have also lately procured the Geological Beport containing 
the letter referred to oy Mr. Hitchcock.* It is published as an 
appendix to the Beport The following is a copy of it : 

"Leitfr from Profutor Jame$ Hall, <m iertain fouiU in th§ Red Sandnek tf 

Highgater 

«' Albany, N. T., September 17th, 1847. 

My Dear Sir: — I have only now received yonr letter of the lOth 
instant, on my retnm from a geological excursion. I have examined the 
fossils and, as far as I can determine, they are all of the central portion of 
the buckler of a trilobite with a prominent narrow lobed glabella. The 
cheeks have been separated at the facial section, so that we have not the 
entire form of the head. The course of the facial section indicates that 
it terminated on the posterior margin of the buckler, and the glabella is 
narrower in front than behind — these two characters are inconsistent 
with Calymene, Phacops or Asaphus, the common genera, (as well as 
with several other genera) of our strata, but they belong to Conocephalos 
and Olenus. I am inclined to regard this fragment as part of a Cono- 
cephalus, of which 1 have not before detected a fragment in our rock. 
From its isolated character, therefore, I am able to infer little regarding 
its real geological position. The form known to me most like this one, is 
in the Clinton group of this state. I regret that more species could not 
have been found, or that some form in the preceding strata could not be 
obtained to compare with the others already known. 

The meagre information of the two known species of Conocephalus is 
likewise an objection to any geological inference from the discovery of a 
species. All we know is that they are found in Gray wacke, in Germanj, 
or elsewhere, and the position of the Graywacke is too dubious and ubi- 
quitous to be of any iniportance in such a case. 

I regret exceedingly that I am able to give only this meagre and un- 
satisfactory information, and also that I have not had the satisfaction of 
seeing the localitty. 

I shall see you in Boston next week, if I am able to go there, and will 
there reply more fully to the other part of your letter respecting New 
York fosssils. 

I have prepared nothing for our meeting but am coming to see what 
others do. I am very sincerely yours, <bc., James Halu 

Prof. C. B. Adams." 

* This Journal, [2], zzzii, p. 454. 
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^ [Two specimetu only have been obtained of a shellf which resembles 
Atripa Hemispherica, of the Clinton group of the New York system. 
Prot Hall informs me that he is disposed to assign both the Clinton group 
and the Medina sandstone to one geological period. — o. b. a.] ''^ 



This letter of Mr. Hall's proves the same thing that is estab* 
lished bv his sections, i. e., that he was quite ignorant of the trae 
age of the formation. The views of Prot 'Adams on the age of 
the Bed Sandrock must have been well known to all those engaged 
in the Taconic discussion, and most especially to Prof. Hall who 
has always been Dr. Emmons's leading opponent The officers 
of three diflferent geological surveys, namely, the survey of Ver- 
most under Prof. Adams, the survey of Canada under Sir W. E. 
Logan, and the recent survey of Vermont under President 
Hitchcock, have at different times all placed the Bed Sandrock 
in the horizon indicated in the above letter. They were all in 
constant communication with him, and in the Introduction to 
the 3d vol. of the Pal. N. Y., he claims priority over them aJl 
in the authorship of the very same views which he now seeks 
to charge upon them. In this last named work (p. 14) he says 
that the Hudson river group ^' may include idl the beds from tne 
Trenton limestone to tne Shawangunk conglomerate." By this 
latter is meant the Bed Sandrock. In the next sentence he says, 
'' from the metamorphic slates of this group on the western slope 
of the Green Mountains in Vermont we have three or more spe- 
cies of trilobites which are of much interest, being representatives 
of a genus but little known in this country." These trilobites 
are no doubt the fossils of the Georgia slates which are called 
Trenton limestone in his sections. On page 15, he says : 

'^The opinions advanced by the writer (meaning himself) in 1844 and 
1845, and published in the first volume of the Palaeontology of New 
Yorkf relative to the age of the rocks composing the metamorphic belt 
on the east side of the Hudson river, and including the principal part of 
the Green Mountain range, has been fully confirmed by Prof. Adams in 
the Geological Reports of Vermont. A re-examination of some portions 
of the same belt has added fresh evidence of the age of the formations, 
so fifur as included in Eastern New York, Western Massachusetts and 
Vermont" 

He then gives Canada credit for contributing a good deal to- 
wards the confirmation of his views and closes at the foot of 
page 16 with " Geological structure therefore, and chemical and 
pcUceontological evidence all unite in proving the age of these 
deposits." 

1 shall only add that all the physical geologists engaged in 
this investigation with whom I have conversed on the subject, 

* See ** Third Annual Report on the Geology of Vermont.'* By C. B. Adams. 
State Geologist, Ac., p. 81, 1847. Appendix 0. 
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have assured me that Prof. Hall never gave them the least hint 
that the fossils proved a more ancient horizon than that indi- 
cated by the apparent attitude of the strata, bat on the oontrarj 
always spoke of them as characteristic of the Hadaon Biver 
group.* And so perfect was their confidence in the soondncas 
of his opinion that it never occurred to them that he could be 
wrong, especially as every physical arrangement of the strata 
seemed positively to confirm nis views. It was his duty to keqp 
the fact always prominentlv before their minds that there was an 
antagonism oetween the pnysical and palsdontolosical evidence. 
What the results would have been had he adopted this course is 
now apparent. As soon as the mist of erroneous palaeontology 
was dispelled, the structure seen under a new light presented no 
difficulty of importance, and moreover many of the minor pointi 
which seemed to be very perplexing are now seen to be pe^ 
fectly explicable. 

Montreal, March lltb, ISM. 

• The fymU aUnded to here are thoee of the tlateeal BiOd MoMlida SaVMr 
York pabliihed at flodeon River in the let toL of the PaL N. T. in 1847, aod ahi 
thoee of the Oeorgia slates in Vermont. Prof. H. never mentioned tha Oom^etpkM- 
lUet to the Canadian Sanrejors. The whole qnestion has always rested on the cor* 
rectnees of the detonnination of the first of these, which are tha original Taesrie 
fsssib on which Emmons depended. If Prof. Hall had bee« correet with npH 
to Uiese, then all the Physical Oeologists who rided with him would hare bean qdii 
as to the age of the Sandrodt. The formation would be about the age of the Me£ia 
Sandstone. In fact be could not call the Red Sandroek Pbtedam wichoai eoa t «dic» 
ing in tlie most positive manner his own views as poblished in his fiisl iiiliiMi Of 
course the Physical Geologists were well aware of Dr. Emmons opinions but oolliiif 
could rhake their confidence in Prof. HaU. Even after the primordial aspects of ths 
Gef»rgia trilobites were pointed out, and for several months after the discoreryof ths 
Quebec fossils, thev were very unwilling, as I know from my own experlenes, to 
believe that be could be wrong, especially as the physical structure seemed to ooa* 
firm his views in the most rtmaricable manner. a. & 
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BT. XXXVni. — Influence of Diffraction up(m Mteroeeapie 

Vision; by Dr. M. 0. White. 

md bcforv the Coonnaeticat Acadtnij of Arts and Scmdcm, Jan* IftL, 1803.} 

^ a former communication to tbe Academy, and in an article 
spontaneous generation, I assumed the limit of microscopic 
^n to be the same as the limit of resolvabilitj of a series of 
Sy* or that objects could be seen no smaller than yjjjt of 
neb. According to Hartung, " Das Mikroskop," &c, p. 784, 
)pears that with a microscope of 94'^ aperture made by Amici 
848, an opake round object could be seen as small as j^Vt 
. millimetre in diameter (ttVttt inch) and a thread-form ob« 
could be seen which was only ^riirr "i.m. (TTTivTi inch) 
iiameter. These objects it appears were reduced images 
led by reflection in bubbles of air or other fluid. The 
ensions of these images were calculated, but not directly 
sured. It will be shown hereafter that the calculation of 
e dimensions are probably liable to considerable errors. 
[r. W. S. Sullivant of Columbus, 0., has kindly supplied me 
1 a single experiment of the same kind, made with the best 
erican objectives. A microscope was adjusted with a j\ inch 
ct glass, and a ^^^ inch objective to act as an achromatic con** 
ler. A globule of mercury j^Vt of an inch in diameter, was 
ed about 8 inches fVom the ^^ condenser, in which position it 
determined by previous experiment that an image, reduced 
liameters, would be formed m the common focus of the con* 
ler and the tV objective by which the reduced image was to 
riewed. The reduced image of the globule«of mercury was 
'efore calculated to be only j^izv of an inch in diameter. 
9 image was clearly seen in the compound microscope with 
j'y objective with a light (by no means the best) from a north- 
window and an overcast sky. It will be understood that the 
neter of this reduced image of a spherical opake object, was 
quite as small as the breadih of the alternate lines of light and 
kness seen when the lines of Nobert's test of ttvtt in. were 
►Ived by the same observer ;'|- for either the lines themselves 
he intervals between the lines must have been as narrow as 
'j77 in. Now if single lines or dots can be seen much smaller 
1 similar lines or dots that can be resolved when arranged in 
ries, what is the cause of this difference and what is the im- 
iment that prevents the resolution of a series of lines like the 
ds Nos. 29 and 30 of Nobert's test ? j: These and many other 

This Journal. [21 xzzii, 9. f Tbit Journal, [S], zxzi, U. 

This Journal, [2], xzxi, 14. 

K. JouB. Soi.— SiGOXD S^BUt, VoL. XXlIII, No. 99.^Mat, 1803. 
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cnrioiu phenomena seen in the microsoope, have indaoed me to 1 
investigate the inSuenoe of diflfraction upon mioroscofHC vimoo. 

In order to show the inflneDOe of diffraction upon the appear- 
ance of objects seen in the microsoope, the following mathemtt- 
ictd analysis has been copied from Daguin's Traia Slimejdtan 
de Physique with such modifications aa its application to the 
microscope require. 

In fig. 1, let M A N F and M'N' be transverse sections of lines 
cat in a plate of glass of which the upper snr&ce is in the pUns 
N', N F, n. These lines are to be viewed from above, and are 
illnminated by light from below emanating from S. AcoordiDg 
to the well known theory of di£FrKction, the light which strikes 
the opake object, A, radiates from that point in. every direction, 
as from a new centre of illumination. If now any p(»Dt, C, is 
taken at such a distance from F that the path S AC ia greater 
than the distance SC by one-half the length of a vibration of 
light, the rays AC and SC will interfere and produce darknes 
at that point The same thing will occur at C when SAC ex- 
ceeds SC by three half vibrations, and ao on for other pwots 
where the two paths differ 
by an odd number of half 
vibrations, the successive 
. dark fringes being desig- 
nated as of the let, 2d, Sd 
and with orders respective- 
ly. If we consider the dark 
fringe n of the order m, and 
let i represent the length 
of a vibration of light, it 
is evident we shall have 

An-dn={2m-l)~. Sub- 
tracting this equation from 
the equation Sd=SA we 
haveSd+dn-An = Sn- 



An = SA-(2n 



-1) 




The second member of this 

equation being constant whatever be the distance, AF, the tra- 
jectory of the fringe forms one branch of an hypertfcla whose 
foci are at A and S. To obtain the equation of this hyperbola 
in a form convenient for discussion let SA=2C, AP=a^ Pn=y, 
and then seek the values of 2A and 2B, the axes of the cnrn. 



We first take 2A=Sn-An=2C- 



-1)-, whence, 



A»=C(C— (2m— l)-j iiegl«cting the teno which 'contains ^'. 
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The known relation B»=C'— A» gives, 

B«=C«-c[c-(2m-l)-]=C(2m-l)-. 

The eguation of the hyperbola referred to its centre and to its 
axes is werefore, 

I 

or Cy*— (2m— l)-««=-C*; omitting the terms which contain 

^' and neglecting (2m*- 1)- as too small to be considered when 

added to the quantity C. If we desire to refer the curve to the 
point A, as its origin we have only to replace x in the formula 
by x+C when the equation becomes, 



or. 



(c-(2m-l)^) y»=(2m-l)^(**+2C*) 

(1.) y=J(2m-l)^(x»+2Ca:)^C 

I 

considering as before (2m— 1)- very small as compared with C. 

If we consider only the first fringe m=l and the equation be- 
comes, 

Considering these equations it is evident that the value of y, 
or the distance of a dark band produced by dif&action from the 
real line which produces it, will be directly proportional to the 
value of the square root of K Now as the length of a wave of 
violet light is least and a wave of red is greatest, and the waves 
of other colors are of intermediate len^hs, it is evident that the 
dark band produced by diffraction will consist of all the colors 
of the spectnm), the violet being nearest and the red most dis- 
tant from the true shadow or image of the object The dotted 
lines SV and AV, fig. 1, show the paths of the rays that produce 
a violet band, and M V shows the trajectory of the curve of violet 
light on the other side of the opake object Mm,, Mm,, and 
Mm, show the trajectories of the first, second and third orders 
of fringes. 

If M and M, fig. 2, represent lines ruled upon glass seen in 
the microscope from above, the other parts of the figure show 
the positions of the spurious lines or series of colored fringes of 
the first, second and third orders, produced by difiraction. These 
dark bands or fringes can easily oe seen in the microscope bor* 
dering a line deeply ruled on glass with a diamond. 
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If it, fig. S, representB a transverse section of a cylinder (u 
a Bectioo of woody fibre or other smnll tube) seen in the micro- 
icope, BDurious rings m,, m,, m„ will under favorable drcmn- 
itanees be seen oatside ^e cylinder, and also internal spoiioni 




rings as sliown in the figure. I have frequently counted ai 
mniiy as five audi npurioua rings produced by difiroction wax- 
rounding a transverse section of numan hair. Internal spurioQi 
lings may be seen in transverae sectiosa of woody fibre. 

Formula (1.) nUo sliowe, by Bubalituting successively 1, 2, * 
and 4 in place of m, that the distances of tne successive fringes 
from the opake body will be relatively as the square roots of 
the odd numbers 1, 3, 5, 7, and so on ; showing that the distances 
between the remoter fringes are less than l>etween the lower 
orders. Thus if the distance of the first fringe is reckoned as 
unity the distance of the third fringe will be out a little more 
than two. The higher orders of Jringes, in addition to being 
indistinct, will be so close together that they will not be resolved. 
Thus these diffraction fringes bear a close resemblance to New- 
ton's rings. 

We see by the position of the spurious lines between M and 
M, fig, 2, that if the real lines ore very near together the spnrioiu 
line.s may seriously interfere with the rcsolvability of such serie» 
of lines ns arc found on Nobert's test. From Ibrmula (2.) we 
see that the value of y, or the distance of the first dark baud from 
the object, represented by PC, fig. 1, ie an increasing function of 
X, or of the depth to which the lines we are considering are cut 
into the glass. In this analysis we shall suppose the focus of 
illumination is at a little distance below the object^ and that the 
thickness, AP, of ihe object is very small. 

Let us takeni=l, l=jiiit inch, and suppose C to be very 
large in comparison with x, we may then neglect s* in djos- 
tt'oo (2.J, which thuabewmfta, ij»«=mi.x. 
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If a:=0 then v=0, or if tlie object has no thickness there vill 
be no fringe when the object ia seen in focus. But if such an 
object having absolutely no thickness is a little out of focos it 
will be bordered by a fringe. If at=l then y=l; i- e., if x= 
„1„ inch, y=„i„ inch. JS «=il, y=iX. Ifx=91,y=8». 
If x^iei, y=4i. 

Ifx=ii,ff=-71. lfx=i>.,y=-QK Ifx=ii,y=Jl. Ifa:=ll, 
y=il. If x~j\l, y=l<t, &a. From this reasoning it appear* 
that if the real depth of a line ia x=^l=ffj<,jj inch the breadth 
of the line including the £rst fringe on either side cannot be less 
^^ TiiTir of an inch. If the lines are ruled deeper the fringe* 
will be broader, and it becomes an important question to know 
how wa are to overcome this obstacle to Uie resolvability of series 
of lines at the smallest distances appreciable. If instead of ein> 
ploying light radiating from a point directly below the object, 
we illuminate it by means of parallel roys at n veiy oblique 
angle, as the direct light of the sun so oblique as to illuminate 
only one side of the lines, the fringes on the side not illuminated 
would be scarcely perceptible, and the microscope may be so 
focussed that the visible fringes shall overlie or apparenUy coin- 
cide with the real lines when the lines will be easily resolved. 
Here theory beautifully coincides with observntioo, for in just 
those conditions lines are resolved in the microscope, which defy 
resolution by other methods. 

Another important phenomena of diffraction remains to be 
noticed. Let QRST, lig. 4, be an opako object, in addition to 
diffraction from the {x^ints S and T, which have been noticed 
above, the points Q and R also act as new centres of radiation 
throwing light into the shadow QB?r, If the light proceeded 
only from one of the points Q or B, there would be no dark bands 
formed above the object, and the light would gradually fade away 
from the border towards the centre of the shadow. But by rea- 
son of tlie meeting of the rays diffracted from opposite sides into 
the shadow, a bright line will be seen in the centre of the 
shadow when the focus of the microscope is adjusted to a plana 
qr a little above tlie object, and if the shadow is broad enough 
there may be dark lines on either side of the cen- 
tral bright line formed by concurrence of rays 
from the opposite sides. A perfect microscope ' 
should have its focus confined to a mathematical 
plane, i, c, the tbcus of the central and border 
rnytj should coincide, or tlie object glass should ' 
be free from spherical aberration, but this result 
is only approximately secured in ordinary achro- 
matic objectives. The result is that the field of 
visioa has a certain depth, so that if a very thin ^ 
object is carefully focussed in the microscope, this spurious bright 



4. 
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line above a real opake line is often visible. This peculiarity of 
microscopic vision frequently makes a fine opake line appear 
double. 

If, to avoid seeing the spurious bright line above a real opake 
line, and also to diminish the breadth of the fringes formed bj 
diffraction from the lower part of the line, we bring the lower 
part of the object into focus we encounter another oifBicultv in 
resolving a series of lines. The light transmitted does not K>rm 
a sufficient angle and the space between the lines, if they have 
much thickness, appears dark, as is the case with natural vision 
when looking into a long tunnel. 

I will now brin^ together some practical conclusions deduced 
irom the above discussion and more or less comfirmed by ex- 
periment. 

First If a minute object, whether a speck or a line, havbg 
an appreciable depth, is examined in the microscope, the effect 
of dimraction is to increase its apparent breadth. A speck ap- 
pears larger than it really is, a line or thread-form object appears 
wider than it should be and the edge of a diatom appears olack 
and indistinct These facts are recognized by Hartung, ^'Das 
Mikroskop,'' &c., § 247, but I am not aware that any writer has 
given an explanation of these facts. 

Secondly. A single line under favorable circumstances appean 
bordered with fringes or spurious lines which in ezamimng an 
unknown o^ect may often lead to erroneous views of the^ real 
structure. This error is more liable to occur where dots or cell 
structures are examined. Cells having but a single wall may 
appear enclosed with double or triple walls, and opak:e molecules 
may appear as though enveloped oy a cell wall. The practiced 
eye will doubtless learn to detect such fallacies. 

When the first band of Nobert's test, the lines of which are 
at the distance of ttI r? ^^ ^^ i^^^) is viewed in such a position 
that the lines appear intensely black, these black lines are not 
the real grooves cut by the diamond but the spaces between the 
lines occupied by dark fringes produced by diffraction, while 
the bright spaces are the bright lines of double intensity over 
the real lines, as explained above by means of fig. 4. By bring- 
ing the objective nearer to the lines the black lines disappear 
and light spaces take their places, while the fine cuts of the dia- 
mond appear where the bright lines were previously seen. Be- 
side this when the intensely black lines appear, the outer lines 
are narrower than the others and the numoer is greater by one 
than the real lines. K this series of lines is illuminated by sun- 
light or by artificial light of great intensity, the colors of the 
spectrum, especially the blue, yellow and red, can be clearly 
seen in the first diffraction band on each side of the diamond 



viewing the first band of No- w^ . a . a a ^a — « — yk-^i — 
berths test, the focus can be so 
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cut In the 28d band on the Nobert's test, employed by the 
writer, with a moderate power irregular lines are seen, indicat- 
ing that the depth of the lines is 
not uniform but more like the ^ 

opake lines 1 — 6 seen in section -fl^^ --^ "0-- 0--^--0~m— 
at m n, fig. 6. Still further, when 

adjusted that each line appears ■ ^ " 

like two dark lines. 

In this case there is no great danger of mistaking the number 
of the real lines, but with lines ruled much deeper for the purpose 
of experiment there is great difficulty in determininff the number 
of real lines. Every observer has doubtless noticed when exam- 
ining diatoms or other delicate objects with oblique light, a fainter 
image overlying the real object I have often been puzzled to 
tell whether these two images did not belong to opposite sides 
of the diatom. May not this phenomena be due to difi&action? 

The sources of error here indicated may possibly help to ex- 
plain the discrepancy in the number of lines seen on particular 
species of Diatomaceae as reported by different observers. 

Thirdly. The theory of aiffraction would indicate that a se- 
ries of wires or threadform objects, such as are shown in section 
at MM, fig. 6, offer less impediment to resolution than objects 
of other forms, for the reason that a cylindrical surfEioe diffracts 
the light less than a sharp edge or angle. According to Ebir- 
tung (" Das Mikroskop," p. 722) Amicrs microscope of 94* ap- 
erture resolved a net work of wires whose diameter was jj\^ 
m.m. ='000064= Si, with spaces between the wires of yi^Vv 
m. m. ='000102, while a single thread-form object could be seen 
with the same instnmient when its diameter was only jtItt 
num. or only about one-seventh the diameter of the wire grating. 

K we suppose the microscope to be so focussed as to allow the 
upper surfEice of the wire grating to be seen, and call the semi- 
diameter of the wire 1^^, the breadth of the first firinge on either 
side would be y=l'2i, the apparent increase of the breadth of 
the wire would be 2*4^ = '000048 inch. The entire apparent 
breadth of the wire would become '000112 in., leaving an ap- 
parent clear space of '000054 in., which would appear as a 
oright line having a breadth of tttVt? ii^ah,. 

Fourthly, If we examine in the microscope a crystal, so small 
that the breadth of the diffraction fringe bears a considerable 
proportion to the breadth of the crystal, the effect of diffraction 
IS to make the crystal appear as a round speck, and its crystal- 
line form cannot be clearly distinguished. Here theory is abun- 
dantlv confirmed by experiment. How difficult then must it 
ever be to distinguish minute organic germs fi:ominorQMiv^d>^\\ 
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Lastly. Diffiraction presents an important practical difficulty 
in the microscopic investigation of common objects. Transvene 
sections of hairs appear in the microscope surrounded with one 
or more fringes or rings. In some cases I have counted five dis- 
tinct rings. In other cases a single ring with a dark border ii 
seen giving the appearance of a thick cuticle covering the hair. 
This rins, generally supposed to be the cuticle, varies in thick* 
ness with tne length of the sections examined. On transverse 
sections of human hair not more than one-fourth as long as thej 
are broad this ring diminishes in breadth until it appears as a 
mere film or entirely disappears. 19 ow although I believe there 
is no doubt that the outer cells of the Imir differ in stmctura 
from those more internal, I seriously doubt whether this rin^ 
called the cuticle, which surrounds transverse sections of hair is 
what it is usually supposed to be. Again transverse sections of 
woody fibre appear to show a laminated structure of the cell 
walls, one layer within another, which is g:enerally snpposed to 
prove that the cellulose is deposited within the wood cells in 
successive layers. I frequently find at least one internal nog, 
and, when the wood cells are slightly separated, one external 
ring that are without doubt due to 'diffraction. Some of the 
other soK^Ued laminss I have suspected to be due to the same 
cause. It is very difficult to tell how much of this appearance 
is due to organic structure and how much depends upon diffiac- 
tion, but the phenomena of diffraction set forth in this paper 
would seem to reauire that this whole subject of cell structure 
and growth should be carefully reexamined. 

The binocular microscope has given me much assistance ia 
detecting fallacies producea by diffraction, but the imperfections 
of this instrument as at present constructed prevent its useful 
application to the resolution of lines finer than tttt? ^^ ^^ i^<^^' 

The first five bands of Nobert's test, when seen in the binocu- 
lar microscope, show that the coarser bands are cut much deeper 
into the glass than the finer lines. While this instrument shows 
the first and second bands like a series of plates set up edgewise, 
the lines in the bands above the fifl;h appear only as delicate 
scratches upon the surface of the glass. I nope that further im- 
provements in the binocular microscope and the labors of other 
observers will give us more perfect knowledge of minute stra& 
tures than we possess at present. 

New HavfD, Co&a, April 8d, 186S. 
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Abt* XXXTX. — Discovery of Microscopic Organisms in ike Sili^ 
ceous Nodtdes of the Pakeozoic ttocks ^ New York. 

At Prof. Dana^s suggestion, Dr. M. 0. White, well known for 
his devotion to the microscope, has examined varions specimens 
of the hornstone nodnles found in the Devonian and Silurian 
rocks of this country, with a view to determine the presence of 
organisms analogous to those well known to exist in tne flints of 
the Chalk. This research has been rewarded by the discovery 
of abundant organisms referable to the Desmidieas, besides a few 
Diatomaceae, numerous spicula of sponges^ and also fragments of 
the dental apparatus of Oasteropods. Among the Desmids, there 
is a large vanetv of forms of Aanthidia supposed to be the Spo^ 
rangiaofDesmios, besides an occasioned duplicated Desmid; also, 
lines of cells, some of which appear to be sparingly branched. 
The researches have been mostly confined to the hornstone of the 
Comiferous limestone ; though extended also to the hornstone 
from the Black Biver limestone and that of the Sub-Carboniferous 
limestone of Dlinois, both of which contain some organisms. 

The hornstone nodules from the Black Biver limestone (as 
well as the Comiferous) have been since examined also by Mr. 
F. H. Bradley with similar results. 

These observations will be regarded with much interest by 
geologists as well as by microscopists. They cany back to a 
very early epoch forms of life which have hitherto oeen looked 
upon as belonging only to a much more recent era in the life of 
ourplanet. 

Tne analog of these hornstone nodules to the flints of the 
Chalk is obvious ; and the discoveries here announced may be 
regarded as establishing their similarity in origin. The organ- 
isms figured so closely resemble those of the flint that tney 
might DC taken for them ; it is difficult in. all cases to make out 
a difference of species. 

The extreme abundance of the hornstone nodules in our pa- 
laeozoic limestones will render it easy to multiply observations 
in this new field of research, which presents an interesting addi- 
tion to the labors of the microscopist. It will be remembered 
by those who undertake such examinations that the use of tur- 
pentine renders the chips of chert almost as transparent as glass. 

We add a note from Dr. White with figures of some of the 
more firequently recurring forms hitherto observed by him. — Eds, 

To THE Editors: 

Having recently been engaged in examining the microscopic stmctnre 
of hornstone from ralteozoic rocKs, I sendyou the accompanying sketches of 
organic forms which I have discovered. Tiiey consist of spicules and gem- 
mules of sponge and fragments of sponges, Desmidieas, several species of 
Xanthidia, and disks which probably are to be considered as Diatoms. Horn- 
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■tona fratn tfao ComifBToua limaatoiw of centn] uid wMtem New Totk tm- 
teiiw the ffniteat varist; of theae ornnic fbima. A few ■pecimem htit 
been foona in bonwtone of the Black Rnrei IJmertMie fromWaUrtown, N.T. 




Figures 10,11 and 13 were drawn with » mitnifyiofpower of 70£n»- 
ten. Fig. 9 with a power of 4O0 diuneten, and all the other fignrea with t 
power of 235 diametera. Figure* 1 to 9, and 14 to 33, are rarioDa apeciei li 
Xsnlhidia found in boroatona from the Comiferoua limeatoiM (Lower Dew- 
nian) of central and western New York. Figuree 10, 1 1 and 12 are apicoki 
of BpoDge from the came localities. Fig. 13 is a Diatom, on which the ndU 
lines were faintly aeea. Figurea 23 and 24 are gemmnles of aponoe fbead b 
the homatone ofcentraj New York. Figurea 25 and 36 represent D eanii iiea!, 
which are very abundant in the homatone from Comiferoua lioMwioBe of 
central and weatem New York. Fig. 37 ia auppoaed to be part of a tooth of 
a Gaateropod. 

Some of the apecimena slao contain apherical and ellipsoidal bodiea 6-1000th 
to 7-IOOOth of an inch in diameter, the tine nature of which has not bees 
determined. 

Figs. 38, 39 and 30 repreaent atructurea found in homatone linni the Bhck 
River limestone from Waterlown, N. Y., 
magnified 225 diameters : 3S is a Xao- 
thidiuin covered with very minute apinea. 
39 represents two Diatoma : % ia s sec- 
tion of an egg-sliaped body, [^Jj inch in 
diameter, encloeed in a distinct shell, the 
ellipsoidal character of which was clear- 
ly shown in apecimena from the Comiferoua 
limestone, the shell being tilled with very 
nearly transparent quartz. The specimen 
ahoivn in the figure, found in the hornatone 
from the Black River limestone, is filled 
with a cryetailine subatince of a ailky ap- 
pearance, very nearly transparent. Near 
the larger end is a disk, d, which is prob- 
ably to be regarded as a Diatom: t ia 
probably a cryatal. The thickness of the 
flllipsoidal shell is about {g'^g^ of sn inch. 

These investigations were undertaken 
at tlie sujrgeetion of Prof, Dana, who fur- 
nished the speciineDB of hornstone, tlie exaiaiiatioD of which hat enabled dm 
to make these moat interesljitg dtacQi«r\ea. Youra, &c. 

Xow Savon, Oona.,HaTdLiatUI&. U.^ Vw.li. 




Colorado River of th$ WuL 887 



Abt. XL. — Oohrado Biver of Ae West^ 

For a ntimber of years prior to the commeDcement of the 
present war in which our country is so unhappily involved, an 
annual appropriation of from 50,000 to 100,000 dollars has been 
made by Uongress, for explorations and surveys in unknown re- 
gions west of the Mississippi, to be expended uuder the direction 
of the Top>graphical Bureau. Expeditions were therefore sent 
out to vanous parts of the West, with specific instructions as to 
the unexplored district to be examined, and a party organized, 
coBiposea of topographers, meteorological observers, geolodsts, 
artists, ^, and placed under the command of an officer of the 
IL S. Topographical Corps. With an appropriation of 25,000 
dollars, Lieut Ives was ordered in the spring of 1857, to exam* 
ine the unexplored region bordering upon the great Colorado 
of the West and to ascertain the navigability of that river. 
How well Lieut. L and his assistants performed the duty en- 
trusted to them th^ volume before us bears ample testimony. 
We regard it as one of the most important and most finished 
reports yet published by the U. S. government in regard to the 
West, and so far as the labors of the authors are concerned, it is 
in the highest degree creditable to them. While thus exam- 
ining the Keport before us with real pleasure we cannot but feel 
theprofoundest regret that so able and accomplished an officer 
as Lieut Ives, a native of New York City, but reared in New 
England, should at this time be found fighting in the ranks of 
the enemies of our country, lost to science and the world, at 
war not more with the government which has educated and ad- 
vanced him than with his own convictions of right and duty. 

We quote that portion of the introduction which relates to 
the history of Colorado explorations and the organization of 
the expedition. 

** The Colorado of the West is the largest stream, with one exception, 
that flows from our Territory into the Pacific Ocean. It has its sources 
in the southern portions of Nebraska and Oregon, and in its course to the 
Gulf of California drains two-thirds of the Territory of New Mexico, and 
large portions of Utah and California, an area of more than 800,000 
square miles. 

Very little has been known concerning this river. Two streams, Green 
and Grand rivers, which flow through Utah in a southerij direction, 
have been supposed to unite somewhere near the southern boundary of 

* Report upon the Colorado River of the We»t; explored in 1867 and 1868 bj 
Lieatannnt Joseph 0. Ives, Corps of Topographical Bngineera, under the direction 
of the office of Explorations and Surveys ; A. A. Humphexts, Captain Topographi- 
cal Engineers in charge. By order of Secretary of War. 864 pages 4to of text, 
with numerous engravings, 8 plates of fossils, 4 maps, two topographical and two 
geologicaL 
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that Territorj and form the Colorado, but the point of junction hn nerv 
been visited nor determined. For hundreds of miles below XkM point 
the stream has not been seen, till recently, by white men, excepting at 
one spot, and few Indians, for centuries past, have been near its banki. 
Notwithstanding this, Bome portions of the river were among the earliest 
parts of America to be explored. In less than fifly years after the land- 
ing of Columbus, Spanish missionaries and soldiers were travelling upon 
the Colorado, following its course for a long way from the moutn, and 
even attaining one of tne most distant and inaccessible points of its upper 
waters. More information was gained concerning it at that time than 
was acquired during the three subseouent centuries. 

In the year 1540 the viceroy of Ivew Spain, interested in the aooonnts 
derived from a Franciscan monk of the tatter's travels in the Territorj 
now called New Mexico, sent an exploring expedition into that region 
under the command of Vasquez de Coronado. A detachment of twenty- 
five men, led by one Diaz, left Coronado's party and travelled westwanL 
They discovered the Colorado and followed it to its mouth. Thdr de- 
scription of the river and of the tribes they met upon it is not at all in- 
applicable to the condition of things at the present day, though the state- 
ments concerning the prodigious size of one community of Indians that 
they encountered are a little exaggerated. The Mojaves, to whom, 
doubtless, they refer, are perhaps as fine a race of men, physically, as can 
anywhere be found, but they do not quite Some up, in stature and strength, 
to the descriptions of the Spaniards. 

About the same time Captain Fernando AlarQon, by order of the vice- 
roy, sailed up the Gulf of California and ascended the Colorado in boats 
for a long distance. The account of what he saw agrees with that of hit 
cotemporary explorer. 

Another of Coronado*s captains, named Cardinas, with a party of 
twelve men, reached the pueblos of Moquis, and repaired from them, 
with Indian guides, to a portion of the Colorado, &r distant from thst 
seen by the others. The history states that after twenty days' march, 
over a desert, they arrived at a river, the banks of which were so high 
that they seemed to be three or four leagues in the air. The moat actifs 
of the party attempted to descend, but came back in the evening, saying 
that they had met difSculties which prevented them from reaching the 
bottom ; that they had accomplished one-third of the descent, and from 
that point the river looked very large. They averred that some rocks, 
which appeared from above to be the height of a man, were higher tbao 
the tower of the cathedral of Seville. This was the first description of 
the famous Big Canon of the Colorado. 

Several times, during the succeeding two centuries, the lower part of 
the river was visited by Catholic priests. In 1744 a Jesuit missionary, 
named Jacob Sedelmayer, went thither, following the course of the GilSt 
and travelled extensively in both New Mexico and Sonora, and about 
thirty years afterwards the Jesuits established missions among the Yuma 
Indians, who live at the junction of the Gila and Colorado. Ilie priesti 
were subsequently massacred by the fierce tribe among whom they had 
located themselves. 

In 1776 another Catholic missionary^ Father Escalante, travelled fixim 
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Santa F6 to Utah, aod having explored the region south of the Great 
Salt Lake, pursued a southwesterly course, towards the sources of the 
Virgin, and then crossed to the Colorado, which he reached at a point 
ttiat appears to have heen almost identical with that attained, from the 
opposite direction, hy Cardinas, more than two centuries before. 

From this time the river was scarcely approached, excepting by ail occa- 
lional trapper^ or some overland party crossing the lower portion, en rouU 
to California. A considerable part of the emigration, induced by the 
gold discoveries in that region, passed through New Mexico, by way of 
the Gila, and the travellers were subjected to molestation from the Yumas. 
In 1850 a detachment of troops was sent to the mouth of the Gila to 
keep these Indians under control, and not long afterwards a military post, 
called Fort Yuma, was regularly established. 

The difficulty of furnishing supplies to the garrison, across the desert, 
was such that, in the winter of 1850 and 1851, General Smith, com- 
manding the Pacific division, sent a schooner from San Francisco to the 
head of the Gulf of California, and directed Lieutenant Derby, topo- 
graphical engineers, to make a reconnaissance, with a view of establish- 
ing a route of supply to Fort Yuma, via the Gulf and the Colorada 
The result of the reconnaissance was successful, and the route was at 
once put in operation. The freight, carried in sailing vessels to the 
mouth of the river, was transported to the fort — the distance to which, 
by the river, is one hundred and fifty miles — at first in lighters, and after* 
wards in steamboats.* 

In 1851, Captain Sitgreaves, U. 8. topographical engineers, with a party 
of fifty individuals, made an exploration from Zuni westward. He struck 
the Colorado at a point about 100 miles above Fort Yuma, and followed 
the east side of the river, keeping as near to the bank as possible, to the 
fbrL He encountered the Mojaves, and found their appearance and cus- 
toms generally to agree with the descriptions of the early explorers. The 
descent was accompanied with hardship and danger. Both the Mojaves 
and Yumas were hostile, and the difficulty of travelling near the river 
waa extreme, owing to the chains of rugged and precipitous mountains 
that crossed the valley. The summer heats had parched and withered 
the face of the country ; the stream was low, and what was seen of it 
4iid not create a favorable opinion regarding its navigability. 

In the spring of 1854 Lieutenant Whipple, topographical engineers, 
in command of an expedition for the exploration and survey of a railroad 
route near the 35th parallel, reached the Colorado, at the mouth of Bill 
TVilliams's Fork, and ascended the river about fifty miles, leaving it at a 
point not far below where Captain Sitgreaves had first touched it« The 
expedition was composed of nearly a hundred persons, including the escort 
The Mojaves were friendly, furnishing provisions to the party, whose sup- 
ply was nearly exhausted, and sending guides to conduct them by the bc^t 
route across the desert westward. The river was probably higher than 
when seen by Captain Sitgreaves, and it was the opinion of Lieutenant 
Whipple that it would be navigable for steamers of light draught The 
course of the Colorado northward could be followed with the eye for only 
a short distance, on account of mountain spurs that crossed the valley 

* A fuller aoooont of the opening of tbis route is given in a subsequent chapter. 
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and intercepted the view. A high distant range, thronfffa whidi dii 
river apparently broke, was supposed to be at the monta of the* Big 
Cafion/ which the Spaniards, in 1540, had visited at a place far abovei 

The marvellous story of Cardinas, that had formed for so long a timfi 
the only record concerning this rather mythical locality, was rather mag- 
nified than detracted from by the accounts of one or two trapperB, wb» 
professed to have seen the cafion, and propagated among their pnirie 
companions incredible accounts of the stupendous character of the formir 
tion. It therefore became a matter of interest to have thia region ex- 
plored, and to lay down the positions of the Colorado and ita tribotariei 
along the unknown belt of country north of the 35th parallel. The es- 
tablishment of new military posts in New Mexico and Utah made it slso 
desirable to ascertain how far the river was navigable, and whether it 
might not prove an avenue for the economical transportation of sopplia 
to the newly occupied stations. 

There was no appropriation that would enable the War Department 
to accomplish this service until the summer of 1857, when the pretent 
Secretary of War, having the disposition of a certain amount to be ex- 
pended in field examinations, set apart a portion of it for the exploration 
of the Colorado, and directed me to organize an expedition for that objeet 

To ascertain how far the river was navigable for steamboats being the 
point of primary importance, it was necessary first to make pronsion for 
this portion of the work. The company employed in canying freight 
from the head of the Gulf to Fort i uma were unable to spare a Iwst 
for the use of the expedition, excepting for a compensation beyond the 
limits of the appropriation. A boat of suitable construction had, there- 
fore, to be built on the Atlantic coast and transported to San Franciseo^ 
and thence to the mouth of the river. In order that the sunrey should 
be made at the worst and lowest stage of the water, I had been directed 
to commence operations at the mouth of the Colorado on the 1st of De- 
cember. This left little time for preparation, considering that it was 
necessary to build a steamer and carry the parts to so great a distance. 

In the latter part of June I ordered of Reaney, Neafie & Co., of Phil- 
adelphia, an iron steamer, fifty feet long, to be built in sections, and the 
parts to be so arranged that they could be transported by railroad, as the 
shortness of time required that it should be sent to California, via the 
Isthmus of Panama. About the middle of August the boat was finished, 
tried upon the Delaware, and found satisfactory, subject to a few alters- 
tions only. It was then taken apart, sent to New York, and shipped on 
board of the California steamer which sailed on the 20th of August for 
Aspinwall. Mr. A. J. Carroll, of Philadelphia, who had engaged to so- 
company the expedition as steamboat engineer, went out in chaige of 
the boat. 

The transportation of the steamer was, to the parties concerned, s 
source of more trouble than profit, but the kind offices of the agents of 
the Panama Railroad Company, and of the captains of the steamships 
on both the Atlantic and Pacific coasts, united to the careful supervision 
of Mr. Carroll, enabled the awkward mass of freight to reach Sian Frsn* 
Cisco in safety by the first of October. 

Dr. J. S. Newberry was appointed physician to the expedition, and 
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iko to take charge of the Datnral history department. This gentfenian 
!uul preTiously made extensive geological surveys in California and Ore- 
fon while attached to the party of Lieutenant Williamson, topographical 
iDffineers, in charge of the Pacific railroad surveys in those regions. 

Mr. F. W. Egl^tein, who had been attached to Fremont's expedition 
of 1853, and had subsequently been employed with the party that ex* 
plored the Pacific railroad route near the 41st parallel, was appointed 
topographer. Messrs. P. H. Taylor and C. E. Booker were the astro- 
nomical and meteorological assistants. A gentleman belonging to the 
hoosehold of Baron Von Humboldt, Mr. Mollhausen, who had been a 
member of the exploring party of Prince Paul of Wirtemburg, and also 
of Lieutenant Whipple's expedition, received from the Secretary of War 
the appointment of artist and collector in natural history." 

The Journal of Lieut Ives is full of interesting descriptions of 
incidents of the trip, accounts of numerous trioes of Indians, 
scarcely known prior to his visit, as the Moquis, Mojaves, &c. 
An important hydroCTaphic rei)ort of 14 j>agea is also appended. 
We have room onlv Tor the vivid description of that remarkable 
passage in nature, the Black Cafion, given on pages 86, 86, and 87. 

•*Camp 59, head of Black Cafkm, March 10.— The sb'ff having been 
pnt in tolerable order, a bucket full of com and beans, three pairs of 
Uankets, a compass, and a sextant, and a chronometer were stowed away 
in it, and a little before sunrise the captain, mate, and myself commenced 
the exploration of the cafion. My companions each pulled a pair of 
icalla, and with considerable vigor ; but as the current has a flow of three 
miles an hour we could not make rapid progress. We had proceeded a 
quarter of a mile, and had just rounded the first bend, when one of the 
Bcnlls snapped, reducing by half our motive power. There was, fortu- 
nately, a current of air drawing in the right direction through the narrow 
gorge, and, with the odd scull and a blanket, an apology for a sail was 
rigged, which, at intervals, rendered great assistance. 

In a few minutes, having passed what may be called the outworks of 
the range, we fairly entered its gigantic precincts, and commenced to 
thread tne mazes of a cafion, far ex<^eding in vastness any that had been 
yet traversed. The wails were perpendicular, and more than double the 
height of those in the Mojave mountains, rising, in many places, sheer 
from the water, for over a thousand feet The naked rocks presented, in 
lieu of the brilliant tints that had illuminated the sides of the lower 
passes, a uniform sombre hue, that added much to the solemn and im- 
pressive sublimity of the place. The river was narrow and devious, and 
each turn disclosed new combinations of colossal and fantastic forms, 
dimly seen in the dizzy heights overhead,' or through the sunless depths 
of the vista beyond. With every mile the view became more picturesque 
and imposing, exhibiting the same romantic effects and varied transforma- 
tions that were displayeid in the Mojave canon, but on an enlarged and 
grander scale. 

Rapids were of frequent occurrence, and at every one we were obliged 
to gut out of the skiff, and haul it over. Eight miles from the mouth of 
the cafion, a loud sullen roaring betokened Uiat something unusual was 
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ahead, and a rapid appeared which was nndoubtedly the same that bid 
been deBcribed by Ireteba. Maaaes of rock filled up the ndes of thi 
channel. In the centre, at the foot of the rapid, and rising fear or fin 
feet above the surface of the water, was a pyramidal rook, against wbiek 
the billows dashed as they plunged down from abore, and glanced up- 
wards, like a water spout 

The torrent was swifter than at any place below, but a steamboat, en- 
tirely emptied of its cargo, which could be deposited upon the roeb 
alongside of the rapid, could, if provided with long and stoot lines, be 
hauled up. During a higher stage of the river the difficult of the plaoe 
would be much diminish^. With our nearly worn out ropes it would 
be very hazardous to attempt the ascent 

Several rapids followed at short distances, all of which would be trouUe- 
some to pass at the present depth of water. The constant getting out of 
the boat, and the labor of dragging it through these difficult places, msde 
our progress for some miles exceedingly tedious and fatiguing. As sunset 
was approaching we came to a nook in the side of the cafion, four milei 
above the Roaring rapid, where a patch of gravel and a few pieces of 
drift wood, lodged upon the rocks, c^ered a tolerable camping plao^ snd 
we hauled the skiff upon the shingle, and stopped for the night There 
was no need of keeping a watch, with two grim lines of senUnels, a thou- 
sand feet high, guardinff the camp. Even though we could have beea 
seen from the verge of the cliff above, our position was totally inacoessibk. 

Darkness supervened with surprising suddenness. Pall afUr pall of 
shade fell, as it were in clouds, upon ^e deep recesses about us. The 
line of light, through the opening above, at last became blurred aad 
indistinct, and, save the dull red glare of the camp-fire, all waa enveiopod 
in a murky gloom. Soon the narrow belt again brightened, as the rap 
of the moon reached the summits of the mountains. Gazing far upward 
upon the edffes of the overhanging walls we witnessed the gradual illumi- 
nation. A tew isolated turrets and pinnacles first appeared in strong 
relief upon the blue band of the heavens. As the silvery light descended^ 
and fell upon the opposite crest of the abyss, strange and uncouth shapes 
seemed to start out, all sparkling and blinking in the light, and to be 
peering over at us as we lay watching them from the bottom of the pro- 
found chasm. The contrast between the vivid glow above, and the black 
obscurity beneath, formed one of the most striking points in the singular 
picture. Of the subsequent appearance of things, when the moon rose 
nigher, I do not think any of our weary party took particular notice. 

This morning, as soon as the light permitted, we were again upon the 
way. The ascent of the river was attended with as much labor as it had 
been the day before ; for though none of the rapids were of ao violent a 
character, they were of constant occurrence. The wind still held to the 
south, and the blanket sail was again set to great advantage. 

The caiion continued increasing in size and magnificence. No descrip- 
tion can convey an idea of the varied and majestic grandeur of this pee^ 
less water-way. Wherever the river makes a turn the entire panorams 
changes, and one startling novelty after another appears and aisappesn 
with bewildering rapidity. Stately fa9ades, august cathedrals, amphi- 
theatres, rotundas, castellated walls, and rows of time-stained ruins, sa^ 
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mounted by every form of tower, roinaret, dome, and spire, haTe''been 
moulded from the cyclopean massea of roc^k tbat form the mighty defile. 
The solitude, the stillness, the subdued light, and the vastness of every 
anrrounding object, produce an impression of awe that ultimately becomes 
almost painful. As hour afler hour passed we began to look anxiously 
ahead for some sign of an outlet from the range, but the declining day 
' brought only fresh piles of mountains, higher, apparently, than any before 
seen. We had made up our mind's to pass another night in the cafion, 
and were searching for a spot large enough to serve as a resting place, 
when we came into a narrow passage, between two mammoth peaks, that 
seemed to be nodding to each other across the stream, and unexpectedly 
found, at the upper end, the termination of the Black cafion. 

Low hills of gravel intercepted the view, and prevented us from seeing 
£ar into the unknown region beyond. A mile above the cafion the river 
swept the base of a high hill, with salient angles, like the bastions of a 
fort At the base was a little ravine, which offered a camping place 
that would be sheltered from observation, and we drew the skiff out of the 
water, determining not to proceed any further until to-morrow. Leaving 
the mate to take charge of the boat, the captain and myself ascended the 
hill, which is over a thousand feet high. A scene of barren and desolate 
confusion was spread before us. We seemed to have reached the focui 
or culminating point of the volcanic disturbances that have left tlieir traces 
over the whole region south. In almost every direction were hills and 
moontains heaped together without any apparent system or order. A 
small open area intervened between camp and a range to the north, and we 
could trace the course of the river as it wound towards the east, forming 
the Great Bend. In the direction of the Mormon roud to Utah, which is 
but twenty miles distant, the country looked less broken, and it was evi- 
dent that there would be no difficulty in opening a wagon communication 
between the road and the river. We tried to discover the valley of the 
Virgin, but could see no indication of any stream coming in from the 
northwest The view in that direction was partially obstructed by an- 
other summit of Fortification rock. 

Not a trace of vegetation could be discovered, but the glaring mono- 
tony of the rocks was somewhat relieved by grotesque and fanciful varie- 
ties of coloring. The great towers that formed the northern gateway of 
the cafion were striped with crimson and yellow bands ; the gravel blufis 
bordering the river exhibited brilliant alternations of the same hues, and 
not far to the east, mingled with the gray summits, were two or three 
hills, altogether of a blood-red color, that imparted a purely ghastly air 
to the scene. 

The approach of darkness stopped further observations, and we de- 
scended to camp, having first taken a good look in every direction, for 
the smoke of Indian camp-fires, but without discovering any. In making 
the sixteen miles from last night's bivouac, we have had to labor hard for 
thirteen hours, stemming the strong current, and crossing the numerous 
rapids, and being thoroughly exhausted, depend for security to-night mora 
upon our concealed position than upon any vigilance that is likely to be 
exhibited.'' 

▲m. Jour. 8ci.— fiacoirv Sbkibs, Vol. XXXIU, No. 09.— Mat, 1803. 
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The greater portion of Lieut. Ives' report is in the form of a \ 
Journal, noting the current events of each day, in a style clear ^ 
and attractive. His descriptions of the numerous cafions along 
the Colorado are exceedingly graphic and beautiful. On page 
101 we have the following description of the side cafions of t£e 
Colorado, which are well depicted in the annexed engraving: 

"A few of the Ilualpais paid us a visit, but their intelligence is of i 
an order that it is impossible to glean information from them, and 
filthiness makes them ojectionable. Our new guides seemed to 
we should have difficulty in ascending to the portion of the plateaa ' 
they traverse on the way to higher points upon the river. The 
they ordinarily pursue follows the caj&on of Dianiond creek, but tbii 
pronounced impracticable for mules, and said that we must retrace 
course for several miles in order to strike a more circuilouB, but 
trail, that ascended one of the branch cafions. 

Fojluwing their advice and guidance, yesterday morning we toikd 
the rough road by which we had come, for six miles, when they 
oif into a side ravine that led towards tlie southeast. Half a mile 
the mouth, the Ilualpais told Ireteba tliat our camping plaoe 
ahead, and scrambling over the summit of a hill, in a minute were bolhj 
of bight. For a mile we kept on, every few moments cominff to i 
where the selection of the right road was left to chance. There 
network of canons, and the probabilities were that nine out of ten 
lead to an impassable precipice. The ascent bec-ime so rough that 
already almost impracticable for the mules, and at last UieMojavea 
declaring that they had lost their way, and had no idea how to 
camping place or the water, and that tlie Hualpais were a very bad 
This opinion no one was inclined ju<t tlien to dispute. I however 
one of the Indians to go back and endeavor to find the deserters or 
other member of their tribe. We waited impatiently for half an hoi^ 
and then the order was given to countermarch, for I intended to MM e a 
for the route by which wo had come ; but before going fiir, the l&lle 
Hualpaii^ ciune back. lie seemed amused that we should not hare beM 
able to find the water, and again took his place at tlie head of the oolamu 
He conducted us for two miles through a difficult and intricate maaeof r«^ - 
ines, and then climbed a side hill, and in a most unexpected place poinldt ? 
out a little spring. There was a sufficiency of water, and tolerable giM' 
near by. The second Ilualpais came back during the eveninff, aai!^ 
seemed also to be a-stojiished that we should have had trouble in IndOflfr 
what to him was so familiar. They both professed a determinatioB 10:' 
accompany the train, and Ireteba told me that it was time for himself aal 
companions to return." 

In securing the services of Dr. Newberry as Geologist and 
Naturalist of the expedition, the Department was fortunate— hii 
well known ability in these branches of science, as well as hif 
previous experience in connection with other expeditions in the 
far west, peculiarly fitting him for the task. His report is ably 
drawn up and contains lucid descriptions of the geological and 
physical feature* of tho cowtvlxy ^\ow^ tbe line of exploration. 
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The numerous great gorges and profound cations cut by the ero- 
sive action of water, through thousands of feet of strata, in t 
district where the rocks have, for the most part, suffered little or 
no disturbance since their deposition, afforded him a fine oppor- 
tunity to study its geological structure. Probably in no other 
part of the world can so great a thickness of strata be seen and 
examined inch by inch in one continued section as here. These 
tremendous chasms cleaving the beds, as they do almost yerticallj 
sometimes to the astonishing depth of from three to six thousand 
feet, reveal every bed and layer of rock from top to base, as 
clearly and distinctly as they can be seen in the artificial excava- 
tions along our rail-roads. 

In the great Cation of the Colorado, on a high mesa, west of 
the Little Colorado, Dr. N. saw at a single exposure in regular 
succession the following formations : 

1st Upper Carboniferous limcstOtie surmounting beds of croes* 
stratified sandstones, and red calcareous sandstones with gypsom, 
altogether, 1200 feet. 

2a. Lower Carboniferous limestone, 1000 feet 

8d. A ^reat thickness of limestone shales, and grits, apparentlv 
of Devonian age, resting upon heavy deposits of limestone, road 
rocks, and sandstones, apparently of Silurian age, with a sand- 
stone at the base, probably representing the Potsdam sandstone 
of New York : the whole not less than 2,800 feet 

Beneath all these stratified rocks the gorge is excavated so as 
to expose 1000 feet of granite. 

Of these rocks Dr. Newberry remarks that, "the Silurian and 
Devonian strata are entirely conformable among themselves, and 
with the Carboniferous rocks. They lie nearly horizontal upon 
the granite, forming a series of sandstones, limestones, and shales, 
about 2000 feet in thickness. The Carboniferous series con- 
sists of over 2000 feet of limestones and gypsum, apparently all 
massive, and often highly fossiliferous. The upper members 
of the latter series form the surface of the mesas of the Little 
Colorada, upon which the volcanic group of the San Francisco 
mountains rest as a base." 

At other localities Dr. N. had opportunities to examine the 
succeeding formations above those just alluded to. One of these, 
at the crossing of the Little Colorado, where one side of the val- 
ley is formed by a third mesa wall, which with the slope at its 
base rises to an elevation of at least one thousand feet in height 
above the stream. 

" This mesa," he says, " is composed of deep-red sandstones, shalefi, and 
conglomerates, resting conformably on the Upper Carboniferous limestone, 
over which is a series of variegated marls, with bands of magnesian lime- 
stone. The latter series forms the surface of the mesa for many miles 
towards the norlUeast, and has an aggregate thickness of perhaps 1,500 
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The Tariegated marls and the nnderlyiDg red saDdstones are all regarded 
as Triassic by Mr. Marcou ; but the marls exhibit a remarkable lithologi- 
cal identity from top to bottom, and the upper portion contain plants of 
Jurassic affinities. Without more fossils from these formations it seems 
to me, at least doubtful whether we can draw the lines of classification as 
sharply as he has done ; and it would even be a little surprising if there 
should ever be found good palseontological evidence for the identification 
of all the European subdivisions of the Permian, Triassic, Jurassic, and 
Chalk, of which he claims to have demonstrated the existence in this 
Ticinity. 

Upon the mesa of the variegated marls at the Moqnis village rises still 
another, to the height of 800 or 900 feet, composed of coarse yellow 
sandstones, green shales, and beds of lignite — ^a group of strata which has 
been called Jurassic, but which contain impressions of dicotyledonous 
leaves, with Ammonites^ OryphoBa^ and Inoceramus of Cretaceous species. 
These fossils leave no room for doubt in reference to the age of the strata 
which contain them, but prove them to be Lower Cretaceous." 

The enonnous thickness of strata is at places surmounted by 
another series of great thickness. This series is thus alluded 
to by Dr. N. 

'^ Going north from the Moquis villages, on the Lower Cretaceous mesa, 
onr progress was arrested by a want of water ; the surface being every- 
where cut by deep cafions, by which it is drained to excess ; every ram 
drop which falls finding its way immediately into the bottom of these 
nvmes, where it is hurried off to the far deeper cafions of the Colorado 
and its laiger tributaries. Before we turned back, however, we had ap- 
proached nearly to the base of a wall rising abruptly from the mesa m 
which we stood to the height of more than 1,000 feet This wall was as 
white as chalk, and refiected the sunlight like a bank of snow. It it 
eTidently the edge of another and higher plateau, and apparently reaches 
to the Great Colorado, where it caps the * high mesa,' forming part of 
the stupendous moral faces, presented toward the south and west, which 
were distinctly visible when we had receded from them to the distance of 
a hundred miles. 

What is the character of this upper mesa I had no means of deter- 
mining at this time, and even now tnere may be some Question about it ^ 
but I have scarcely a doubt that it is composed of the iTpper Cretaceoua 
strata, the equivalents of the * white chalk' of Europe." 

In regard to the causes which have produced the remarkable 
topographical features of this interesting region, Dr. Newberry 
shows that it is not due, as would probably be supposed by one 
not accustonned to the study of such phenomena^ to volcanic or 
eruptive agencies, but solely to the erosive action of running 
water. Thus be continues : 

*' The sketch which has been given of the table-lands of the upper 
Colorado, thous^h brief, will perhaps suffice to convey an idea of the gen- 
eralities of their structure and relations. But before returning to the 
details of the local geology of our route, I ought perhaps to refer briefly 
to two questions of general import, which wodd natorally suggest them- 
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selves to any geologist who should traverse the table-lands west of ths 
Rocky mountains, or should receive an accurate description of them from 
others. 

The first of these questions is : To what cause is due the peculiar topo- 
graphical features of the surface of the table lands — ^where the different 
formations succeed each other in a series of steps, which generally present 
abrupt and wall-like edges — the more recent strata occupying the higheit 
portion of the plateau ? The other has reference to the place and extent 
of the dry land, of which the erosion furnished the sediments now com* 
posing the table-lands. 

The first of these questions belongs appropriately to the subject of sar- 
ikoe geoloffy, and will be referred to again. I may say here, however, 
that, like thre great cafions of the Colorado, the broad valleys bounded by 
high and perpendicular walls belong to a vast system of erosion^ and an 
wholly due to the action of water. Probably nowhere in the world has 
the action of this agent produced results so surprising, both as regards 
their magnitude and their peculiar character. It is not al all strange 
that a cause, which has given to what was once an immense plain, unde^ 
laid by thousands of feet of sedimentary rocks, conformable throughout, 
a topographical character more complicated than that of aoy OErountam 
chain ; wnich has made much of it absolutely impassable to man, or any 
animal but the winged bird, should be regarded as something out of tlie 
common course of nature. Hence the first and most plausible ezplaoir 
tion of the striking surface features of this region will be to refer thain 
to that embodiment of resistless power — ^the sword that cuts so many 
geological knots — volcanic force. The Great Cafion of the Coloiido 
would be considered a vast fissure or rent in the earth's cmst, and the 
abrupt termination of the steps of the table-lands as marking lines of dis- 
placement This theory though so plausible, and so entirely adequate to 
explain all the striking phenomena, lacks a single requisite to acceptance^ 
and that is truth. 

Aside from the slight local disturbance of the sedimentary rocks about 
the San Francisco mountain, from the spur of the Rocky mountains, near 
Fort Defiance, to those of the Cerbat and Aztec mountains on the west, 
the strata of the table-lands are as entirely unbroken as when first depos- 
ited. Having this question constantly in mind, and examining with all 
possible care the structure of the great cafions which we entered, I every- 
where found evidence of the exclusive action of water in their formation. 
The opposite sides of the deepest chasm showed perfect correspondence 
of stratification, conforming to the general dip, and nowhere displacement; 
and this bottom rock, so often dry and bare, was perhaps deeply eroded, 
but continuous from side to side, a portion of the yet undivided series 
lying below." 

In an attempt to restore the physical geography of this region 
during the Palaeozoic age, Dr. Newberry remarks : 

"The question of the origin of the sediments composing the stratified 
rocks of the table-lands of the Colorado can scarcely be intelligently dis- 
cussed till we know more than we now do of the geology of a large area 
lying north of the Colorado, and of the broad and compound belt of 



Colorado River of the West. 399 

mouDtains, which we have covered by a single name, (Rocky mountains,) 
but which, when carefully studied, will probably not be found to form a 
geolo^cal unity. 

This much, however, we can fairly infer from observations already made 
on the geological structure of the far west, viz : That the outlines' of the 
western part of the North America continent were approximately marked 
out from the earliest Palsozoic times ; not simply by areas of shallower 
water in an almost boundless ocean, but by groups of islands and broad 
csotiAental surfaces of dry land. 

Sioce the erosion of roK^ is always subaerial, or at least never takes 
place more than forty feet below the ocean surface, it follows that to form 
the stratified rocks of only that portion of the great central plateau which 
borders the Cok)rado, an island 300 miles in diameter, and at least 6,000 
feet high, on, what is more probable, a continent of six times that area 
and 1,000 feet high, was worn down by the action of waves and rains, 
and in the form of sediments, sand, gravel, clay or lime, deposited on the 
tea bottom. 

When we reflect that, with the exception of narrow wedges of erupted 
material in the mountains, an area having, on the 86th parallel, the 
breadth of the entire distance between the great bend of the Colorado 
and the Mississippi, (1,200 miles,) and a great, though yet unmeasured ex- 
tension north and south is occupied by several thousand feet of Palaeozoic 
and Secondary strata, we must conclude that these sediments have not 
been derived from the erosion of emerged surfaces east of the Mississippi, 
but here formed by the incessant action of the Pacific waves on shores 
that perhaps for hundreds of miles succumbed to their power and by 
broad and rapid rivers which flowed from the mountains and through the 
fertile valleys of a primeval Atlantis. 

I have already alluded to the absence of the Silurian and Devonian 
rocks from the sections on the flanks of the Rocky mountain axes in 
New Mexico, while they occur in great thickness in the sections of the 
cafion of the Colorado, and that they were deposited around, and abutting 
in ihortzontal stratification against, the granitic spurs of the mountains 
bounding the table-lands on the west; and further, that the axes of these 
mountains are on the east side flanked by Carboniferous strata resting 
40 the granite; the Silurian and Devonian rocks being absent These 
lacts show that the older Palaeozoic strata were deposited in a trough or 
basin bounded on the east and west by granitic mountains which rose 
Above the ocean*s surface. 

The Potsdam (?) sandstone which is largely developed in the Great 
Calion is a coarse silicious rock that must have been derived from the 
«cosion of land at no great distance. 

It is true that the Silurian, Devonian, and Lower Carboniferous lime- 
stones are, where I examined them, nearly destitute of fossils, and seem to 
be deep-sea deposits, but shore lines would doubtless, by proper search, be 
found, mhete fossils are abundant, within a few miles of the localities 
where these strata are exposed on our route. 

It would seem that in that vicinity (mouth of Diamond river) the water 
shoaled by the deposition of the sediments forming the older rocks, as the 
overlying Carboniferous strata abound in fossils, and one of the members 
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it series, a sandstone, everywhere affords striking evideDoe of current 

I in its cross stratification. 

harmony with this fact is the occurrence of true coal measures with 

3f coal, indicating emerged land at that epoch, north of the Colo- 

at no great distance from this locality. 

nee the theory generally received that the formation of the continent 

I in a nucleus about Lake Superior, and that the places of the Rocky 

^lifomia mountains were, until the Tertiary period, occupied by an 

lea is proved untenable." 

le engraving on the opposite page showing Chinoiney Peak 
) is thus described : 

bove the mica slate hills, red, white, g^reen, pink, and blue tufas, 
yries, and trachytes, described as occurring below, reappear, giving 
\me fantastic appearance to the scenery. These rocks, with trap and 
, extend from the river to Chimney Peak. 

imoey Peak is a remarkable picturesque double pinnacle which crowns 
in tain chain, probably the northwestern prolongation of the middle 
of the Purple Hills. Like the other peaks of the range it is com- 
of trap, and affords a striking example of the tendency to form co- 
ir summits exhibited by all the mountains of this vicinity. Dome 
tains on the east of the Colorado, present the same features in nearly 
nal degree. The mountains which have this form are all trappeau 
uacter, and doubtless owe their peculiar outlines to the manner in 
I this material yields to the action of the elements. The trap is usu- 
lore or less columnar in structure, the cleavage planes which bound 
finmns being perpendicular to the cooling surface. When, as most 
ntly occurs, these planes are vertical, by the erosion of rains and 
g streams, perpendicular walls are formed, and large masses usually 
t mural faces. This will Recount for the peculiar outline which 
of tfie trappeau summits of the mountains of the Colorado basin 
tL Their great altitude, as compared with the mass of the ranges 

they crown, is doubtless due to the resistance offered by their 
iai to the atmospheric influences which have removed perhaps sev- 
nndred feet of the more yielding tufas and trachytes once surround- 
«m. 

Mit the bases of some of the isolated mountains of the Colorado basin 
aterial washed from the sides and summits has accumulated, and 
these detrital slopes have been opened in the beds of the ^washes' 
) described, I was able roughly to measure the amount of denudation 
Hintains had suffered. From these data it would appear that many 
m have once been fully twice their present size. 
Precipice Bend and Barrier islands the river impinges against huge 
\ of red trachytes, west of which the highly colored rocks before 
)ed are very conspicuous, and extend for many miles along the base 
mney Peak range. 

intervals the sedimentary rock is covered with erupted materials, 
c trap, scoria or ashes ; and at several points are cones, once minor 
ic vents, and the sources from which these igneous rocks were de- 

JouR. Sci.—SscoND Sebibs, Vol. XXXIII, No. 99.— Mat, 1868. 
51 
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rived. Near our camp 84 is the most interesting group of these craters 
met with on our route, (see p. 402). Several of uem are still very perfect 
in form, and long sinuous lines of black lava run down their sides — 
graphic records of their latest eruptions." 

But we haye neither time nor space to speak farther of this 
interesting and valuable report. Nearly 15,000 copies of it 
have been published by the Government, and it will doubtless 
be accessible to all who may wish to examine it for themselves. 
The authors have acquitted themselves with honor, the typo- 
kn^hy is clear and excellent, with very few errors, but with 
tte exception of the scenic views and the topographical maps, 
Ibe engravings are many of them quite poor. The maps which 
iVODompaBy this Beport do great credit to the artistic skill and 
^jjii^nality of Mr. Eglofi&tein, who has adopted a system of ruled 
fiMi by which the light sides of the mountains are relieved and 
A9 oomparative altitudes of different levels exhibited, producing 
it'lilOBfi beautiful and effective picture of the topography, resem- 
^ '\ng^ a relief model. The maps are duplicated for the geology, 
tints of the various formations being lightly and skillfully 
hed over them. The fossils are done in a harsh mechanical 

rle of ruling, with little or no delicacy of tinting, and fail to 
Exhibit to the eye of the Palaeontologist their proper specific 
oharaoters. There are comparatively few engravers capaole of 
ezecating such illustrations in a style to be of service in the 
IdentificatioQ of species and creditable to the artistic skill of the 
•OQDtry, and such persons rarely visit the seat of government 
to aozamble after contracts ; the consequence is that this kind of 
work, in too many cases, falls into incompetent hands. Proo& 
of en^vings of objects of natural histoir ought always to be 
salnnitted to the careful inspection of the author or to some 
competent naturalist who shall have the power to accept or 
rcgect them, which has been, hitherto, seldom or never done. 

We think we see in the future the dawn of better things, when 
mere political influence shall not control the publication of those 
edentific works with the proper executicHi which the national 
honor is inseparably connectea. 
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Abt. XLL — Enumeration of the Plants of Dr. Parry's CbflertMm 
in the Bocky Mountains in 1861 ; by Asa Gray. Continued 
from p. 248. 

Since the first part of this Enumeration was published, Dr. 
J. D. Hooker's most interesting memoir, entitled " Outlines of 
the Distribution of Arctic Plants," has been received. This is 
of ^at importance in the study of any alpine or subalpine col- 
lection like the present^ and has given occasion to a few remarks 
in the following pages. The memoir itself I expect to give 
some account of hereafter. 

No. 79. Mr. Black, the obliging Cnrator of the Hookerian Herbt- 
riam, calliDg my attention to this number, enables me to correct an ob- 
vious error in my naming, in the first part of this enumeration. Tbo 
plant is not Ranunculus glahtrrimus^ Hook, but an abbreviated subal- 
pine state of R. aliitmorfoliusj Geyer (the same as No. 306 of his colleo- 
tiou), to which Bentham refers the R, Flammula of American authors. 

I am well satisfied to see that Dr. Hooker, in his important paper on 
the Distribution of Arctic Plants, reduces R, Eiehscholtgii to R. niwUi^ 
L. Some specimens of PanVs No. 80 probably belonged to R. affinU, 

104. Cleomella ttnuifolia^ Torr., from the district in which Dr. James 
discovered this species, so long taken for the original C Ifexicana. 

105. Cleome vntegrifoHa^ Torr. & Gray. The C, serrulata is probably 
a nonentity, or a mere variety of this. 

106. Viola hiflora^ L. This arctic-alpine species of the Old World 
had been traced all the way round to N. Japan and Kamtschatka, but 
was not before known as American, unless perhaps recently to Dr. 
Hooker, who has recorded it in his Tabular View, — perhaps on Dr. 
Parry*s specimens, which may have reached him in time ; or perhaps 
Bourgeau may have met with the plant. 

107. Viola Muhlenbergii^ Torr. ; with some pubescent specimens be- 
longing to the next 

108. Viola MuhUnbergii, var. pubetcens, passing into F. adunca^ Smith 
(V, longipes^ Nutt.) ; which, except in its longer (seldom crooked) spor, 
as closely answers to the V, arenaria and pumila^ as the ordinary V, 
MahUnbergii does to the V, sglvaiica, of the Old World. F. adunea 
should therefore have been added to the synonyms adduced by Dr. 
Hooker, in bringing all of this group under r, canina. Parry's speci- 
mens answer well to Bourgeau's from Saskatchawan. 

109. Viola Nattallii^ Pursh; from the plains. 

110. Viola palustris, L. From the alpine region, apparently, and 
the true palustris. The plant of our White Mountains is rather F. 
epipsila, Ledeb. Dr. Hooker goes a step too far in referring our F. 
hlanda (with its lanceolate sepals and white flowers) to V.palustrit, 
Our difficulty is to keep F. hlanda clear of F. primularfoUa^ and that 
clear of F. lanceolata. 

111. Geranium Carolinian um^ L. 
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112. Oeranium Rxchardsoniiy Fisch. k Mejr: ^yar. stylis profdndins 
diYisis nndiuscalis." Engelm. 

1 1 3. Geranium Fremonlii, Torr. : " var. Parryi ; caulibus peduncu- 
lisque patenter glanduloso-villosis ; foliis minus profande incisis, laciniis 
ultimis dentibusve ovatis obtusiuacolis.*' Engelm^ — ^The deflorate pedi- 
cels are sometimes declined. 

114. Gaura coceineOy Nutt. 

115. (Enothera lavandulcrfolia^ Ton*, k Gray. 

116. (Enothera albicaulis, Nutt, with pinnatifid leaves;, 

117. The same with undivided leaves. 

118. Stenosiphon virgatus^ Spach. 

119. JSpilobium tetragonum^ L. Just like Swedish specimens. 

120. Epilobium alpinum^ L. The same genuine form was gathered 
by Mr. H. Engelmann at Bridger's Pass.r 

121. EpilMum alnnifoliumj Vill. The same as the larger form in 
the alpine region of the White Mountains of New Hampshire. Dr. 
Parry notes it as probably a form of the last, and so we have regarded it. 

122. Nearly the same as No. 119, but nearly smooth. 

123. EpilMum latifolium, L. Perhaps its most southern station. 
' 125. Epilobium paniculatum, Nutt 

124. Oayophytum ramosissimum^ Torr. k Gray. 

126. Mentzelta albicauliSj Dougl. 

127. Mentzelia (Bartonia^ Nutt) nuda^ Torr. is Gray. 

128. Sedum Rhodioloy L. The female plant '^^AJong the bordera 
of alpine brooks." 

129. Sedum rhodanthum (sp. nov.) : floribus hermaphroditis plerisqne 
tetrameris pedicello plus dupfo longioribus ; sepalis linearibus ; petalis 
bete roseis lanceolatis sen si m acuminatis stamina (oppositopetala eis 
infra medium adnata) paullo superantibns ; ovariis rectis; stylis fili- 
formibus : caet. ut in S, algido videtnr. ** High alpine region in moist 
places, at greater elevation than the preceding : fl. July." Petals nearly 
half an inch long, of a clear and deep rose-color, while those of S, ah 
gidum, of the Altaic Alps are described and figured as yellow, or dull 
rose-color with age, and blunt As the stamens are adnate to the petala 
nearly as high as in S. algidum^ it cannot be the donbtful S, euphor^ 
hioides of the elder Schlechtendal, from Arctic Siberia, which Ledebour, 
who took it up, regards as a possible variety of 8. algidum, 

130. Sedum stenqpetalum^ruish. All our species should be elabo- 
rated anew. 

131. Silene Drummondil, Hook. The species of this group are much 
confused in the Flora of North America. 

134. Silene Scouleri, Hook. 

137. Silene Memiesii, Hook. 

132. 133. Lychnis apetala, L. {L, braehgpetala, Homenh) Uniflorona 
and pauciflorous forms. 

135. See Oentiana^ among the Monopetalae. 

136. Stellaria longifolia, Muhl. 

138. Cerastium vulgatum, the var. Behringianumy and C, arvense, L. 
mixed. 

139. Sagina Linnan, Presl. 
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140. Arenaria Fendlm^ Gray, PI. Fendl. 

141. Arenaria arctica, Stev., var. y, Torr. k Gray. 

142. Claytonia arctica (Adams), var. megarhiza: foliis canlinis lisoe- 
olato-spathulatis seu lineari-spathulatis basi attenaatia quasi petiolatis; 
racemo intra folia subsessili (an semper f). C. meffarhita, Pany in litt, 
a name very probably to be adopted. " High alpine stations, extending 
to the crest of the snowy range ; flowers from June to Augusts Grovi 
in crevices of rocks, its large tap root penetrating to a great deptL 
Flowers, profuse, white with greenish-purple veins." — The Ime perpen- 
dicular root (about an inch in diameter), with the radical leaves and 
flowers, are just as in large specimens of C. JoanneanOj "Rcem. & Scholt 
{C. acuHfolia, Ledeb. Fl. Alt. and Ic. PI. Ross., 1 372, non Pall., Willd.) 
of which, confirmed by Trautvetter in Fl. Taimyrcnsis, I conclude thit 
C arctica, Adams (published two years earlier) is only a more arctie 
form. But the leaves of the cauline pair in our plant are much longer 
and narrower, tapering into a petiole, ai^d they closely subtend the short 
raceme ; wherefore this fine plant would most naturally, and perhaps 
more correctly, be taken as specifically distinct from the arctio-alpine 
Siberian one ; in which view Dr. Parry's name is appropriate for it I 
have seen no intermediate form. But after the experience we have hid 
of the variability of the foliage of Claytonias, I prefer to risk the view 
here taken. 

Aided by Dr. Parry's excellent specimens, I have now reviewed m? 
MS. notes upon Pursh's C lanceolata (which has been such a ppnl^ji 
and upon the related perennial species. It will be seen that rorBhi 
name, descriptive phrase, and figure do not accord ; also that he adds, 
**PalL MSS^" ana states that he found in herb. Lamb. ** a specimen 
collected by Pallas in the eastern part of Siberia, perfectly agreeing 
with the present species,*' — doubtless the C. Joanneana, Roem. & ScIl, 
of which I have seen Pallasian specimens. I have reason to think that 
Pureh's plate was made up from this Pallasian specimen and from the 
materials he had from Lewis, which last also perhaps comprised por- 
tions of two species. The radical leaves figured, which certainly are 
are not *' lanceolate," are probably from the Siberian plant ; the cauline 
of the plate are are not ^ ovate," and are narrower than I have observed 
them in any Siberian specimens, — in which, however, they are said to 
vary from ovate to elliptical : the naked conn, resembling that of C* 
VirpinicOy must belong to that Claytonia of the Rocky Mountains, dbc, 
which is so nearly related to C7. CarotinianOy but wiUi sessile, oblongs 
linear-oblong, or even linear-lanceolate leaves, when dry S-nerved from 
the base, i. e., the C, lanceolata of Hooker's Flora, and the C. Carolini- 
ana, var. sessilifolia, Torr. in Pacif. R R. Rep^ 4, p. 70. Now, my notes, 
made in the year 1839, upon Pursh's materials m the Lambertian he^ 
barium, state that the sp^imen there ticketed C. lanceolata by Pnnh is 
the tuberiferous or corm-bearing plant, above-mentioned, and which 
may therefore, if permanently distinct finom its eastern relatives, retain 
that name. With it is a specimen, ticketed by Purah « C. landfotia^ 
having lanc<olate-ovate cauline leaves. This may have famished the 
niodel for the flowering stem of Pursh's fi^re, but it is not accompa- 
nied by any root or any radical leaves ; while, as to the conn-bearing 
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q>ecie«, these bear only single or very few radical leaves, and mostlj 
none at all when the corm produces its flowering stem. The C. lanceo" 
lata of Hooker^s Flora, as to the specimens, so accurately characterized 
in his remarks, is the same cormiferoas species as Pursh's. Bnt his 
fpecific phrase and the closing remark are evidently more or less influ- 
enced by Pursh's figure. The present discovery of a great tap-rooted 
Claytcnta in the Rocky Mountains renders it not unlikely that Lewis 
and Clarke may have gathered the two species, — ^this without the root, 
-^and that Pursh may have confounded them. However that may be, 
the names of the species concerned should stand as follows : — 

C. LANCKOLATA, PuTsh, fide herb., ^c, for the corm-rooted plant of 
the Rocl^ Mountains and California, with sessile narrow leaves. Yet 
thk is qmte likely to prove a variety of C. Caroliniana (which also in- 
habita Uie valleys of the Rocky Mountains, both in New Mexico and in 
the British possessions), and that again runs insensibly into C. Virginiea. 
It would appear that U. ktnceolata extends to Kotzebue*s Sound (Hook. 
A Am., Bot. Beech. Yoy., p. 123), and to the opposite Asiatic coast 
(Cham, in Linnaea, 6, p. 563). But Hooker and Axnott's 0, Virginica 
from the latter region is probably 

^ C. TUBKB08A, PalL iu Willd. Rel., ex Schnlt Syst 5, p. 436. C. Vir- 
gimca^ Willd. Herb. If I may rely on my notes taken in the herba- 
rium of Willdenow in the year 1839, this plant of Pallas, with leaves 
as narrow as those of our C, Virginica^ has the cauline ones closely 
sessile, and a funform caudex (so Uiat the C, Virginica of Fenzl in the 
flora Rossica is factitious) ; and I suppose that 0. HiclueholUii, Cham. 
L Cy is the same plant. Also that C. acutifolic^ Pall, in Willd. Rel. 1. c., 
is a broader leaved form of it, verging towards 

C. ABTiCA, Adams. This species (to which I dubiously append Par- 
ry's No. 142) was founded upon the most reduced and arctic state of 
the species to which belong C. Sibiriea^ Pallas in herb. Willd., but not 
of Idnuseus,* C, Joanniana of Schultes, 0, acuti/olia of Ledebour, and 
C. arcticot var. maxima^ of Chamisso. 

143. Talinum pggncBum (sp. nov.). Gray in colL H. Engelmann, £x- 
ped. Bryan. I know not if tnis is yet published. Parry's specimens 
closely resemble those gathered by U. Engelmann at Bridger's Pass, in 
the year 1856, except that they are larger and finer. It is an acaules- 
cent species, with a fusiform perennial root, the crown bearing a cluster 
of linear or spatulate-linear leaves, with one-flowered and mostly bi- 
bracteolate peduncles in their axils. 

144. Ceanothua Fendleri, Gray, PL Fendl. 

145. Ceanothve velutinuSy Dougl., near the var. lavigatui^ Torr. d? 
Gray. 

1 46. Berherii Aquifolium, Pursh, var. repens, 

147. Papaver alpinum^ L. (P. nudicaule). High alpine. 

148. CcdUrrkoe involucrata, Gray, PI. Fendl., &c. 

149. jRibei lacustre, Poir. An alpine form: '*the common alpine 

* The statement respecting the 0, Sibiriea of the Linnmui herhariam, made in 
the Flora of North America, 1, p. 476, and for which I am responsible, is not borne 
oat by my MS. notes, which, on the contrary show that C, 8^b%ricaf L., is entirely 
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Gooseberry , frnit reddish, hispid : flowers brownish,*' fewer in the »• 
ceme than in the common plant. This is probably IL sftoffum, Dougl.; 
at least it is the plant cultivated under that name, many years ago, by 
Loddiges. 

1 60. JRibes cereum^ Dongl. " Fmit reddish or amber-colored, insipii*' 

161. Bibes hirtellum, Michx. "Fruit dark purple, very acid.^ 

162. Bibes prostra turn, VHer. 

163. Bku8 trilobata, Nutt., a variety of R. arotnatica, 

164. Arckangelica Omelini, DC. Dr. Hooker, in his paper on arctic 
plants, has referred not only the A, littoralis or Nvrvegica of N. Europe, 
but also A, Omelini and A, atropurpurea to A. officinalis, I have 
already in more than one place insisted that A. Omelini (the Phytdo- 
phium of Turczaninow, CcelopUurum of Ledebour, 4:c.) is a good Artk- 
angelica ; but for want of good fruit of A, officinalis and A. liiioralit I 
am unable to judge whether the latter connects A, Onulini with the 
former. But I have no question (theories of derivation apart) that oar 
A, Omelini and A, atropurpurea are abundantly distinct, as well in their 
fruit as in their whole appearance. " Growing m truly alpine situations." 

166. Berula anguttifolia, Koch ; a strict form. 

166. Conioselinum Fischeri^ Wimm. Just like the plant of the 
Northwest coast, and the C, Tartaricum of North Europe. But also 
not different, as far as I can see, from C, Canadense, so that we may ex- 
tend the synonymy and range as given by Dr. Hooker. It ranges 
south to the mountains of New Mexico east of the Rio Gra&de, and in 
the Alleghanies to North Carolina. 

Leptotoenia dissecla, Nutt, was gathered, a single specimen, at the 
foot of the Rocky Mountains. 

167. CymopteruB terebinthinus, Torr. & Gray, var. (7. foeniculaceut^ 
Nutt 

168. CymopleruB alpinus (sp. nov.) : caudice caspitoso; foliis pm- 
natisectis, pinnis 3-6 approximatis 3-7-partitis, segmentis linean-lan- 
ceolatis acutiusculis vel raucronatis integerrimis sen inferioribus 2-3- 
fidis ; scapo 2-4-pollicari umbellara subcapitatam gerente ; involucellis 
subunilateralibus 6-7-partiti8, segmentis lincanbus sen lanceolatis vi- 
ridibus florc#aureos adaequantibus; calycis dentibus lanceolato-subulatis 
persistentibus ; alls fructus sequalibus suberoso-incrassatis vix undulatis; 
vallecniis l-2-vittati8, commissura 4-vittata; carpophoro nullo. "On 
high alpine ridges, along with Primula angustifoiia^ one of the earliest 
plants to flower." Leaves rather shorter than the scapes, glabrous, not 
glaucous, the margins minutely ciliolate-scabrous ; segments 1^ or 2 
fines long, in the smaller specimens only three in number. Fruit (of 
which very little was gathered) only 2 or 3 lines long. This is most 
probably the Umbelliferous plant collected by Dr. James in this same 
district, without fruit, and described in Dr. Torrey's account of James'i 
collection, p. 207, but not named. 

160. Cymopterus montanus, Nutt 

169. Thaspium montanum, var. tenui/olium, Gray, PI. Wright 

161. Probably Thaspium montanum. Gray, PI. Fendl. In flower 
only. 

162. Pachystima Jfyrsinites, Raf. {Myginda myrtifoHoj Nutt) 
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163. Saxifraffa ptmckita^ L. (S. auiivalii^ Flach.) 

165. Saxifraga flagtHartM^ Will J.; with scanty rannen. 

164. Saxifraga Hirculus^ L. A very oondeoeedf csBtpitote, high* 
alpine form, the flowering stems barely two inches high, perhaps the 
same as S, proptngua, Brown, from the arctic shores. S* HrpyUifidia 
of Parsh seems very near this, with smaller flowers, d^c 

166. S^xifraga Hirculuij L. A small form, only 2 or 8 inches high, 
hot quite like the common Arctic American specimens. 

167. Saxifraga cemua, L. 

168. Saxifraga bronckialiSj L. 

169. Saxifraga nivalin^ L. Dr. Hooker might properly have cited 
S. Virgiuiensis as the temperate form of this species, and o, vemaliM as 
a connecting form. S, Virginiensi* stands independently in Hooker's 
list, resting on S, refiexa^ Hook., from the shores of the arctic sea. I 
have never seen S. refiexa ; but, from the character (especially the up- 
wardly dilated filaments) and the fine figures in the Flora JBoresli-Ameri* 
oana, I suppose that it is rather a form of 8. DahurieOj to which A 
flabeUifolia^ R. Br., also belongs. 

A solitary specimen, from alpine brooks, may be S, keiraeifolia^ but 
it is too young for determination, 

1 70. Saxifraga aupiiosoj L., var. ; a very condensed alpine form : S, 
unijhra, R. Br. 

171. MiUlla (Mitellaria) peniandrOj 'H.ooL 

1 72. Heuckera braeteata, Seringe. An interesting rediscovery of one 
of plants before known only from a single specimen in Dr. Jameses col- 
lection. According to Dr. Torrey, it accords with the original plant, 
but is larger-leaved. '' Common m crevices of rocks, fix>m the base of 
the mountains to alpine situations." ^ 

173. Heiichera parvifolia, Nutt; a small state. ''Strictly alpine, 
always exhibiting its close spikes, which are never elongated as in No. 
174. 

1 74. Heuchera parvifolia^ Nutt, the taller form, exactly Fendler's No. 
264, and Wright's 1098. "Valley of Clear Creek, common." Dr. 
Parry remarks : *' I did not suspect this to be a variety of the former : 
its loose habit and long inflorescence seem to distinguish it ; and no in- 
termediate forms were noticed." 

175. Jatnma Afnericana^ Torr. & Gray; from the original habitat 
The genus was founded, in the Flora of North America, upon a specimen 
so imperfect that it was omitted in the original account of Dr. James's 
collection. It is now well known, having been collected by Fendler, &c ; 
and, as it proves, the discoverer (now recently deceased) is commemo- 
rated by a most distinct and interesting genus. 

176. Trifolium dasyphyllum^ Torr. k Gray. Less downy than Dr. 
James's plant is described, the flowers considerably smaller than those 
of T, alpinum, 

177. Trifolium nanum^ToTT. •* On the crest of high alpine ridges, in 
dense patches." This and the preceding are interesting re-discoveries. 

178. Trifolium Parryi (sp. nov.) : Involncrarium : glabrum, surculo- 
lum, subcaulescens ; scapo d-4-poIlicari basi foliato; stipulis ovatis 
Bcariosis ; foliolis oblongis argute dentatis ; involucro scarioso 6-7-par- 

Am. Joub. Sci.— Sbcokd Saaias, Vol. XXXIII, No. W.— Kat, \WL 
S2 
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tito capitnlo plarifloro malUim breviore, segmentis ovatiB obtusb ; c«lydi 
corolla rabro-porparea sabtriplo breviore, dentibua lato-Bobolattt tAbam 
eampanalatam sabsqaantibas ; lesumine sessili 3-4-8penD0. ^ On high, 
grasAV, alpine slopes. Flowers oright-red and parple, coDspicooiu.** 
A well-marked specie^ verj different from any ef oar mvolacrate species 
except T.fucatum, which has similar, bat larger, stipales and corollan 
Leaflets 6 to 12 lines long. Flowers 20 or more in tne head, about 9 
lines long, the corolla persistent and somewhat ampliate after flowering. 

179. OxyircpU splendent Dougl. 

180. AiirageduB oroboidet, Hornera. Phaca oroboidet, DC. P. elegant, 
Hook. I possess a mere fragmtet, withoat frait, of the original Pkttea 
elegans of Hooker's Flora ; bat I have a fine specimen, so named, from 
Boargeaa's Saskatchawan collection ; and ^Pkaca No. 5 " of the sams 
collection is jast like my original specimen of P. eiegans^ and like P. 
orobaides from Labrador commanicated by Dr. Steets. The latter and 
European specimens have rather less slender calyx-teeth ; bot no other 
difference is manifest The elliptical and sessile legnme has the donsi 
sntare more or less intruse. ^^ Phaca No. 2 " of I^argean's collection 
in the Rodcy Mountains is probably a variety of A. afpituu^ bat hat a 
shorter stipe to the legume and longer, very uender c^x-teetb. 

181. AiUragaluB (Phaca, HooL) nigrescetu^ Gray. JSomaMnu ditpar, 
multiflorus, and nigrescens, Nutt 

182. Attragalus alpinus, L. Phaea astragaUna^ DC. 

183. Oxytropis Lamberti, Parsh., if the flowers are purple as they 
seemingly are. Also 0. serieea^ Natt, I presume. 

184. Astragalus, near glareoius^ DougL, bat the raceme many-flow- 
ered. Fruit not seen. 

] 85. Astragalus [Phaca, Hook.). Pectinatus, Gray. 
1 86 and 1 89. Oxytropis Lamberti, Pursh. 

187. Lathyrus omatus, Nutt. On the lower Platte. 

188. Lathyrus linearis, Nutt. 
180. Astragalus graalis, 'Nutt 

100. Astragalus (Orophaca) sericoleucus. Phaea serieea^ Nutt Sand 
bills of the Upper Platte, May : in flower. 

191. Oxytrt/pis nana, Nutt. (0. arctica, var.f). "High valleys^ root- 
ing in granitic sand, in 8hade of Pinus Banksiana : rare." 

192. Dalea aiopecuroides, Willd. Doubtless from the plains. 

1 93. Astragalus Parryi, (sp. nov.) : csespitoso-mniticaulis e radice 
crassa, humifus, laxe villosus ; stipuiis fere discretis liberis ovatis, supe- 
rioribus ex ovate ktnceokto-snbulatis ; foliolis 15-21 ovalibus suprsgis- 
breecentibus glabrisve ; pedunculis folium subsequantibns ; racemo brevi 
6-10 floro; noribus (6-8 lin. longis) subpatentibus; calycis dentibus at- 
tenuato-subulatis tubo obloogo-campanulato lequilongps; corolla ocbro- 
leuca (^' viridulo-Iutea ") carina apice purpurascenti ; legumine pollicari 
hirsute coriaceo subinflato ovato-lanceolato acuminate incurve aniloculsri, 
suturis tttrisque leviter intrusis. A, succumbens, Terr. & G«iy, in Ptci£ 
R. Road Rep. 2, (cell. Pope) p. 163, nen Dougl. "Common in dry grav- 
elly banks along Oiear Creek i prostrate, with decnmbent brancbefl, 
matting the en^und." Capt (new General) Pope collected it in flower 
on the Llano Estacado, and Mr. Gordon in the same condition in ths 
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Raton Moantains. It is with mat nnwillingneas that one adds another 
species to this mat genas^ "while several in the books are still imperfectly 
known. I had before referred this to A. iueeumbens^ bat the forming 
fhiit of Parry ^s specimens shows that it is very different, and more 
allied to A, plareonts, Dongl. {A. argophyllus^ Nott) yet it can hardly 
have been confounded with that species. 

194. Hosarkia Purahiana^ Benth. Valley of the Platte. 

195. Dalea laxijlora, PnrsL From the plains. 

196. Sophora serieea^ Pnrsh. Probably mm the plainer 

197. Thermopsis rhomhifoHoy Nntt 

198. Pioralea laneeolataj Pursb. 

200. Lupinus. The same as Fendler^s No. 168, which was doubtfully 
referred to L, laxiflarus. It cannot be named correctly until the related 
species are revised. 

201. Prunus {Oerasus) VirffinianOf L, 

202. SibbcUdia proeumbenij'L, 
208. Dryas oetopetala, L. 

204. Geum rivale^ L. A specimen of this in fruit (in herb. Durand) 
collected at Eureka by Mr. Howard, has the head of carpels sessile ; but 
&till it appears to be only O. rivale, not G. pemctUatum. 

205. ^eum (Sieversia) Bossii^ Seringe. Large forms, a span high. 

206. Spircea diueotoTj Pursk (S. ana/t^ia^ var. diseohr, Torr. is 
Gray.) 

207. Spiraea opulifoliaj L., a small-leaved form, near the var* paud' 
Jtora^ Torr. k Gray. 

208. Rosa blanda. Ait 

209. Cereocarpus parvifolius, Nutt The plant so long ago collected 
by Dr. James, but mistaken for the Mexican C. fothergilioides, 

210. Bubus deliciosus, Torr, *'A profusely-flowering shrub, abundant 
from the base of the mountains to the upper valleys, associated with 
Jaunesia, Flowers white, never purplish. Fruit small, coarse-grained 
and insipid, ripening few largish grains." With Dr. Parry, I cannot 
doubt that this is James's B, delidosus^ notwithstanding the discrepan* 
des. Those relating to the berries are principally a natter of taste, 
under different circumstances. The color of the petals was probably 
mistaken by the describer. To this species accordingly belongs my A 
Neo-Mexicanus^ PI. Wright 

211. Rubus NutkanuBj'hio^ifiO. 

212. Ruhus Idcseus, L. ""Alpine." 

218. Poteniilla JUsOy J^VLtt. In the mountains. 
214, 216. Potentilla nivea^ L. Slender forms. 

216, Potentilla Pennsylvanica^ L., var. strigosa. 

217, Potentilla concinnoy Richards. ? a large form. At least a solitary 
specimen of umloubted P, eoncinnaj from a higher station, is ticketed by 
Dr. Parry as a dwarf form of No. 217. 

218, 219, 220, are forms of Potentilla diversifolia, Lehm., including 
P. glaucophylla and P, Drummondii, Lehm., and probably some oth- 
ers. The whole group requires complete revision and much reduction. 

221. Adoxa Mosehatelltna^ L. 

{To bt 4ontint§$d.) 
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SCIENTIFIC INTELLIGENCE. 

I. CHSMISTRT. 

\. On the employment of the difftmon ef Oquide m ekemieal aM/jfiii. 
—Graham has applied the principle of diffusion with greiit sucoeaB to the 
separation of substanoeB of difftsrent diffusive power and has in some cases 
obtained results of remarkable aocuracj. The author terms the proceas 
of separation in question Dialysis. Those substances which are uncrjs- 
talline in structure and which possess an extremely low diffusive power 
Oraham calls eoUoid, and their state or condition the colloidal form of 
matter. Gelatin may be considered the type of this daas of bodies^ 
The colloid condition is strongly contrasted with the crystalline, or ai 
Graham terms it, the crystalloid^ the difference being not merely in the 
low diffusive power of the former, but also in the fact that colloids ex- 
hibit an intermediate state between solubility and liquidity, in many cases 
•t least, and may serve as a medium for liquid diffusion like vrater itielt 
Colloids are further oharacteriied by their changeable nature : fluid cul- 
loids readily become gelatinous or pectoee^ or pass back again from the 
pectose to the fluid state. The soluble hydrates of silica, alumina and 
analogous metallic oxyds, starch, dextrin, gum, albumen, gelatin, casein, 
Ac., are colloids. Graham considers the colloidal form to be the dynamio 
while the crystalloidal is the statical form of matter. 

A very simple method of separating bodies by diffusion consists in 
placing the mixture in a cylindrical glass vessel, five or six inches in 
depth, and filling the vessel with water very carefully so as not to disturb 
the matter at the bottom. After a few days the upper layers of water 
may be drawn off by means of a pipette and contain the most diffusible 
substances in solution. 

For practical purposes it is convenient to employ an apparatus consist- 
ing of a flat round vessel in the shape of a sieve, the rim of which con- 
Bists of gutta percha, and the bottom of parchment paper : the diameter 
of the vesAel may be from eight to twelve inches, and its depth three 
inches. To illustrate the use of this apparatus, a mixed solution of gum 
and sugar may be introduced into the vessel so as to cover the bottom 
about half an inch deep, and the vessel allowed to float upon a larger 
quantity of water. In the course of twenty-four hours, all the sugar 
will be found to have passed through the membrane, and so free from 
gum that the solution is scarcely rendered turbid by basic acetate of lead, 
and yields by evaporation crystallized sugar. 

Graham explains this action by supposing that the sugar takes up the 
water which the colloidal membrane has absorbed, and in this manner 
obtains a medium for diffusion, while the gum, whicli is a colloid, cannot 
separate the water taken up by the membrane and consequently cannot 
pass through. The author -applies the method of dialysis to the prepa- 
ration of colloidal substances in a state of purity, and even in maDy 
cases to analytical separations, as for example, to the separation of t^ 
senous acid and other poisons, from liquids which contain organic mat^ 
ters. Thus if a few milligrammes of arsenous acid be introduced into 
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rthe dialjtio appAratus with milk or other organic anbstanoea, after twenty- 
four hours the greater part of the artenous acid will be found in the 
water beneath. This liquid, which the author calls the difusale^ is so 
free from organic substances that the arsenic may be precipitated directly 
by means of sulphuretted hydrogen. 

If to a solution of albumen m>ro eggs, acetic acid be added and the 
liquid be submitted to dialysis, the alkaline and earthy salts are rapidly 
diffused, and after three or four days, the albumen leaves no trace of ash. 
Albumen prepared in this way has a fiiintly acid reaction and still con- 
tains the sulphur which belongs to its constitution. 

Half a liter of urine gave after a dialysis of twenty-four hours, the 
crystalloid substances contained in it, to the external water; this last on 
evaporation in a water-bath gave a white saline mass, from which HJcohol 
extracted urea in such a state of purity as to crystallize on evaporation. — 
Ann, der Chem, vnd Pharm,, cxxi, 1, and Phil. Tram,, 1861. 

In a note to the above paper Liebig calls attention to the fact that 
Graham's explanation of the diffusion of saline solutions through porous 
media, is identical with tliat which he had himself given in a paper on 
the causes of the motion of liquids in the animal body published in 
1848, and which Graham appears not to have seen. Liebig further 
illustrates the importance of the method in examining the animal fluids, 
by a statement that flesh-broth, obtained by beating two parts of flesh 
with one of water in a water-bath, gave on dialysis an almost perfectly 
colorless diffusate, from which after concentration in a water-bath, very 
pore crystals of creatin were deposited, the other crystallizable substances 
m flesh being also present in the liquid. By a similar proceM, Liebig 
detected alloxan in a mucous discharge- from the bowels. The import- 
ance of the method in the study of the chemical constitution of animal 
and vMfetable secretions, can hardly be over estimated. w. o. 

2. On thi determinaiicn af the demity of vapors at hw temperatures. 
— ^Platfaib and Wankltn have given a method of determining the 
densities of vapors which depends upon the fact that permanent gases 
possess the property of converting vapors into true gases, or as the au- 
thors express it more accurately, the presence of a permanent gas acta 
upon a vapor in such a manner that its co-efiScient of expansion for tem- 
peratures which lie near its point of evaporation, approximates to the 
oo-eflScient which obtains at the highest temperatures. 

The authors remark that the mixture of a permanent gas mav aid in 
distinguishing between the cases in which a vapor has an nnnsually high 
oo-efficient of expansion and those in which an actual chemical change 
occurs. It is also possible by the employment of a permanent gas to 
determine the vapor densities of substances, which cannot be heated t» 
the boiling point without decomposition. 

In the case of those substances which may be heated above their boil- 
ing points, the authors employ Gay-Lussac's process for the determina- 
tion of the vapor density. A slight modification of the process is how- 
ever necessary. Before the glass bulb containing the weighed snbstance 
is introduced into the apparatus dry hydrogen gas is thrown up into the 
graduated tube and its volume measured with Uie usual precautions. In 
the subsequent calculation, the volume of the hydrogen reduced to the 
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normal temperature and pressure, must be subtracted from the reduced 

volume of the mixture of gas and vapor. 

When the subsunoe cannot be heated to its boiling point, the autbon 
employ a process which is similar in principle to that of Dumas, but dif- 
ferent in execution. Two bulbs, holding together about 300 cubic oenti' 
meters, are connected and drawn out on either side into a narrow tube. 
On one of these narrow tubes, three or four small bulbs are blown ; ths 
other is bent upward and then horizontally. The apparatus is weighed 
in dry air, introduced into ' a bath and a current of dry hydrogen gn 
passed through. The bath is then to be filled with warm water and the 
hydrogen current interrupted for a moment, in order that a small qnsn- 
ti*.y of substance may be introduced into the apparatus. The substance 
is partially volatilized in the current of hydrogen and passes in the form 
of vapor into the large bulbs. The temperature of the bath is kept uni- 
form in different parts and very gradually increasing. When the tem- 
perature has nearly reached that at which the determination* is to be 
made, the current of gas is to be nearly interrupted, so that the bulbe 
contain less vapor than is sufficient to saturate the gas at the teroperatore 
of closing. The water is now allowed to flow out of the bath Ull the 
bends of the side tubes are uncovered, the bulbs remaining covered. 
The hydrogen current is then interrupted and the bends of the outer 
tubes sealed with the blowpipe, the temperature and prenure b^ing ob- 
served. The volume of the apparatus is found by filling it with water 
and weighing, after determining the volume of the hydrogen contained. 
This is done by breaking off one of the ends under water, which risei 
into the bulbs, absorbing the vapor and leaving the hydrogen. The 
bulbs must now, without any change of temperature, be taken from the 
water and weighed with the contained water. The difference between 
this weight and the weight of the bulbs when completely filled with 
water, gives the weight of the contained hydrogen and consequently its 
volume ; the pressure is the height of the barometer minus the column 
of water which enters the bulbs; the temperature is that of the water. 
The authors have applied their experiments to acetic acid and other 

• substances. At low temperatures, the vapor density of acetic acid is 
nearly 4*00, no matter how much hydrogen may have been employed. 
At higher temperatures, the vapor density approaches the number 2*00, 
while it is unnecessary to heat as strongly as in the experiments of Ca- 
bours. — Ann, der Chem, und Pharm,^ cxxi, 101. 

3. On the analysis of spectra colored by metallie salts, — Dkbrat finds 
that the colored spectra obtained in the experiments of Bunsen and 
Eirchhoff may be projected upon a screen and rendered visible to a lam 
audience by employing the name of the oxyhydrogen blowpipe as the 
source of heat, instead of the ordinary gas burner. The metallic salt 
may be introduced into the flame by means of a little piece of gas-retort 
carbon. By employing the so-called Dfummond's light, the inversion of 
sodium line D may also be projected on a screen ; it is only necessary 
that the light should pass through the flame of an alcohol lamp contain- 
ing salts in solution. — Comptes Rendns, liv, 169. w. g. 

4. On the spectra of phosphorus and sulphur, — Segttin has examined 
the spectra produced by volatilizing sulphur and phosphorus in a current 
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b jdrogen and tben paMing the sparks from a Rubmkorff 's coil throngh 
) mixture of gas and vapor. The spectrum of phosphorus as thus ob- 
Ded contains a red ray, an orange ray almost as brilliant as the red, 

green rays less marked at the extremity of the visible portion of the 
eeu ; after a comparatively dark space a blue-green ray, and then blue 
violet rays which are not well defined. The orange and the two green 
^8 appear or disappear according as the recipient containing the phos- 
onis is heated or cooled : they are therefore characteristic of phospho- 
K The red and blue-green rays appear to belong to hydrogen though 
) phosphorus may contribute to the red. 

Phosphu retted hydrogen gives the red, orange and blue-green rays, 
i two green rays not b«ing apparent Terchlorid of phoaphorits mixed 
ih hydrogen gives the orange, red and blue-green rays, as well as blue 
d green rays which belong to chlorine, and violet rays which may belong 
both elements. The spectrum of the vapor of sulphur has a remark- 
ie brilliancy when the temperature is high. It presents a red ray ; 
'ee strong green rays almost equidistant, the first and second appearing 
nost yellow from their lustre, the third less vivid and apparently com- 
sed of finer rays; a greenish-bine ray, two blue and two violet rays. 
16 three green rays are most characteristic : they are found also in the 
ietra of sulphydric and sulphurous acids. The author employed in 

1 experiments a simple prism without telescope. — CompUi Benaua, liii. 

w. o. 

5. On a new method of detecting and preparing the organic alkaloids. 
EaoMANN and von Ublar have given a new method of separating the 
granic alkaloids which depends upon the fact that the free bases are 
Rily soluble in hot amylic alcohol, while their chlorhydrates are so in- 
loble that they may be separated from the amylic solution by simply 
aking this with water containing chlorhydric acid in solution. In pre- 
ring the alkaloids the material is to be extracted with chlorhydric 
id, the extract treated with ammonia to set free the bases, and evapo- 
ted. The alkaloid may then be dissolved with hot amylic alcohol, the 
lotion is to be shaken with water containing chlorhydric acid, which 
ires a pure solution of the chlorhydrate, while fatty and coloring mat- 
's remain dissolved in the amylic alcohol, which may be separated 
echanically from the watery layer. — Ann, der Chem. una Pharm.^ cxv, 

121. w. o, 

6. Determination of carbonic acid in organic analysis. — Muldbr re- 
ices in organic analysis the ordinary potash bulb apparatus by a tube 
led with soda-lime. The apparatus which he employs consists of an 
dinary combustion tube with a chlorid of calcium tube attached. To 
is last is attached a small U-shaped tube with small pieces of glass and 
>m six to ten drops of concentrated sulphuric acid ; after this comes a 
•shaped tube, seven-eighths of which are filled with soda-lime, the other 
|;hth with chlorid of calcium. Lastly, a tube filled with pieces of caus- 
i potash is added ; this is not weighed, but serves to prevent the iuflu- 
ce of the air. 

The chlorid of calcium tube and the U-shaped tube with the sulphuric 

id are weighed together : the sulphuric acid tube enables the operator 

watch the progress of the analysis. The soda-lime absorbs tlie car- 
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bonio acid completely ; the chlorid of calcium serves to prerent the ese^ 
of water. 

A U-shaped tube containing soda-lime and chlorid of calcinra and 
weighing about forty graminefs will nsnallj answer for two saccewtfs 
analyses ; it is better, however, in the second analysra to add another and 
similar tube which should also be weighed liefore and after the analgia 
When a current of oxygen is used to complete the combustion, it ii 
necessary before weighing to (ill the tubes with oxygen. If in the pio- 
ffress of the analysis, the sulphuric acid becomes brown, it may be ia- 
rerred that volatile carburets of hydrogen have escaped combusdoB. 
The author asserts that this may be completely avoided by filling the 
combustion tube completely with oxyd of copper and by not making t 
canal for the escape of the gases as is usually done. Numerous analyses 
show tliat the method is capable of giving very satisfactory results.— 
ZeiUchrift fur AnalytUche Chemie, i, p. 2. w. o^ 

7. On the determination of lithium aephoepkate oflithia, — ^FRsasurcs 
finds that lilhia may be determined quantitatively in the fbrra of phos- 
phate according to the method proposed by Mayer. A weighed quantity 
of pure carbonate of lithia was dissolved in dilute sulphuric acid, tlie so* 
lution evaporated, the residue gently ignited, dissolved in a little water, 
and evaporated with phoi^phate of soda and enough caustic soda to give 
an alkaline reaction. The dry mass was gently heated with water, aa 
equal volume of ammonia added, the whole digested at a gentle heat, 
filtered after standing twelve hours, and washed with a mixture camposed 
of equal parts of water and ammonia. The filtrate and washings were 
again evaporated, and the residue treated as before, whereby a further 
portion of phosphate of lithia was obtained. This proceM roust be re- 
peated as long as weigh able quantities of phosphate of lithia are ob- 
served. In this manner, very satisfactory results were obtained. It 
must however be remarked that the author employs in his calculations, 
the old equivalent of lithium 6*5 instead of 7, as determined by Mallet 
The phosphate of lithia has the formula PO^, SLiO. — Zeitxkrifi fir 
Analjftische Chemie, i, p. 42. w. o. 

II. GEOLOGY. 

1. Oeologyof Vermont, — Report on the Oeology of Vermont ; Deeerip- 
tive^ Theoretical, Economical and Scenagraphical ; by Edward Hitcb- 
CHCK, LLD., Albert D. Hagek, A.M., Edward Hitchcock, Jr., M.D., 
and Charlbs H. Uitcbcock, A.M. Two volumes 4to, pp. 988, with 38 
plates, including a Geological map of the State, a map of the Surfiios 
Geology, several smaller maps, two plates of Fossils, seTeral plates of 
scenery, and numerous wood engravings. Printed by Messrs. Goddard, 
Claremont, N. II., 1861.* — ^These two handf^ome, well printed and well 
illustrated volumes, are devoted to the elucidation of the geological struc- 
ture and economical resources of a highly interesting and difficult reffioo. 
They constitute a very im))ortant work for which all will feel Uiankfal, 
not only to the excellent geologists whose labors are recorded thereiii, 

« Copies of ihia Report may be procured by writing to A. D. Hager, Prodoft* 
tille, Vt 
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but also to the people of the state of Vermont to whose well known 
patriotic spirit and love of advancement, science is now indebted for a 
valuable and most weloome contribution. 

The greater part of Vermont has long been disputed ground between 
the advocates of several rival theories. Upon one of these, — the Taconic 
System, much light has lately been thrown, by discoveries made within 
this State as our readers are well aware ; but there are other great prob- 
lems such as the geological age of the Green Mountains and of several of 
the formations lying in the neighborhood of this chain which still remaiur 
The officers of the Vermont Survey have wisely left these open, while at 
the same time they have given their own views and also published at 
length the opinions of other investigators who have arrived at opposite or 
somewhat different conclusions. 

As the formations in this r^on are arranged in long rudely parallel 
belts running north and south, the work of the survey was carried on by 
measuring fourteen sections across the whole state in an easteriy and 
westerly direction. The sections are engraved and colored to correspond 
with the colors of the mapJ In the text copious details are given de^ 
scriptive of the lithological charaeters and attitude of the strata crossed 
b^ these lines. The geological column consists of 25 formations, embra- 
eing Asoic, Silurian, Devonian and Pleistocene-tertiary beds. We have 
^MU9e to notice only some of the more important observations. 

A great belt of gneiss enters from the south and runs north through 
the whole length of the state, (about 160 miles) dividing it into two por- 
tions of which the eastern is somewhat larger than the western. This 
Kieiss constitutes the principal mass of the Green Mountain range, and 
ing both metamorphic and unfossiliferous, there are no means of de- 
termining iis age except by its physical relations, whether above, or below, 
or on the same horizon with some one or more of the neighboring depot- 
ita whose chronology can be established. It would appear that the first 
step in this process is to ascertain the general structure of the range, 
whether it be upon the whole anticlinal or synclinal. If it be anticlinal 
then the gneiss must be, or most probablv is, the most ancient rock in 
the state, with the exception perhaps of the Laurentian, of which latter 
there is a small exposure near Whitehall, at the south extremity of Lake 
Champlun. But if the gneiss constitute a synclinal, then it may repre- 
sent some one or more of the Silurian or Devonian formations in a meta- 
morphic condition. It is evident that this mat problem can be solved 
only by good field-work. Mere library work will not do. The chapter 
relating to this formation is written by C. H. Hitchcock, and he is of the 
opinion that upon the whole the Green Mountains have an anticlinal 
structure. As the range runs the whole length of the state all the sec- 
tions cross it. Six out of the fourteen sections exhibit the anticlinal 
structure perfectly and without any modification. In four others the 
strata all dip towards the east and may represent either inverted anticli- 
nals or anticlinals which have passed into a fault and exhibit only the 
eastern limb. The remaining four consist of several folds each, but do 
not upon the whole indicate a synclinal form. These all relate to the 
main range of the Green Mountains, but a short distance east of this 
principal chain there is a smaller belt which does not run the whole 
▲m. Joub. Scl— Seooxd Sbbibi, Vol. XXXIII, No. 99.— Mat, 1863. 
53 
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length of the stute. Six of the sectioiis including one drawn tenm t 
portion of Mawachusetts just south of the Vermont line, cross this smaller 
range of gneiss, and five out of the six are perfectly anticlinal ; the nxdi 
shows two folds, an anticlinal and a synclinal. As the localities where 
these sections may be examined are pointed out, and very fall tables of 
the dip and strike of the strata at numerous localities are given, Mr. 
Hitchcock has undoubtedly advanced this g;reat question to such a poo* 
tion as to throw the onus probandi on those who maintain the sjndinal 
theory. All physical geologists will admit that good field-work can odj 
be opposed by field-work, and therefore those who hold that there are no 
mountains on the face of the earth except such as have a synclinal stmo- 
ture, will hereafter in dealing with this particular chain, find it necessaiy 
to leave the easy chair and library and take some exercise in the open air 
and on the rough hill side. 

Lying along the western base of the Green Mountains is a great fo^ 
roation of sandstone or quartz rock, the celebrated ** granular qoarli 
rock" which Dr. Emmons places at the base or low down in bis Taoooie 
series. In the opinion of the Vermont surveyors it rests upon the gaens 
and is a more recent formation. It holds a few fossils and the detemina- 
tion of these is of great importance, because the evidence they afifbrd wiQ 
sooner or later not only decide conclusively the age of the rock in wbioh 
they are found, but also most assuredly bear strongly npon the qoestioB 
of the age of the gneiss. In 1847 Prof. Hall published in the IstvoL 
of the Palaeontology of New York, one of the species as Scolithu$ Unearii 
and identified the rock with the Potsdam sandstone. It had be« 
previously, in 1841, referred to the same by Prof. H. D. Rogers, who aho 
quoted this fossil in proof of his opinion. Some other fossils were after- 
wards found by Prof. Adams in this formation and referred to Prof. HalL 
The following is his opinion as quoted in the Vermont Report, p. 369, 
from Foster and Whitney's Report upon the Land District of Lake Supe- 
rior, 1851, p. 205. **I have recently received from Prof. Adams of Am- 
herst, specimens of partially metamorphosed sandstone from Salisbuiy, 
Vermont, which he regards as the equivalent of the Potsdam sandstonei 
The specimens have all the characters of the purely quartzoee variety of 
this rock, and contain fragments of crinoidal columns, and casts of an 
acephalous bivalve, similar to Modiolopsis, Such facts are highly inter- 
esting and promise important results for the future. Since however, no 
known fossils of the Potsdam sandstone occur with the rocks just men- 
tioned, it requires a careful scrutiny to determine the age of the rock «• 

Since that time a species of Lingula has also been discovered and wts 
in 1860 placed in the hands of Mr. Hitchcock who referred it to Prod 
Hall. The following is his opinion as quoted by Hitchcock, p. 500. 
** The Lingula though unsatisfactory, I regard as evidence of rocks of the 
age of the Clinton group of New York, or of Medina sandstone — a posi- 
tion reached by sandstones, a part of which we include in the Clinton 
and a part in the Medina sandstone." 

It is to be regretted that these truly precious scraps of fossil evideooe 
have not been carefully figured. A ScolithuM very much like that of die 
Quartz Rock occurs in the Medina sandstone. No species of Modiohp- 
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tt has been found below the Ghazy limestone in New York or Canada, 
itfaongh in the latter country one laroelli branchiate shell, a large Cono- 
mtdium has been discovered in the Calciferous sandrock. The Vermont 
unreyors seem to have been to a great extent influenced by the fossil tes- 
imooy as above interpreted in regarding the Quarts rock as of the age 
if the Medina sandstone. 

The next formation of importance is the Eolian limestone, a vast de- 
X)sit of crystalline rock 2000 feet in thickness, apparently overlying the 
Quartz rock. It is the Stockbridge limestone of the Taconic system and 
Rras first placed by H. D. Rogers in the horizon of the Lower Silurian 
imeatone, including the Cbazy, Black River and Trenton. It is found to 
x>Dtain several seiiera of fossils which have been referred to Prof. Hall for 
oamination. With all deference we do not agree with him in his esti- 
nata of the weight of the evidence afforded by these remains. It ap- 
pears that none of the species have been determined and that the conclu- 
BODS were drawn from the range of the genera. Eu<imphalu» both with 
(ound and angular whorls^ the latter including Htlicotoma (Salter) and 
OfhUetM (Vaouxen) occurs abundantly in the Calciferous and Black 
liiver : and some of the species such as JS. planulata and StraparoUus 
Ciree are very closely allied even specifically to Devonian and Carbon- 
iferous forms. No one can distinguish fragments of Petraia {Slrepte- 
Uumu Hall) from ZaphrmiUa without a knowledge of the age of the 
POck ia which they are found. There is not the slightest generic differ- 
moe between SUromatopora and Stromatocerium (Hall), the latter genus 
beuig abundant in the Lower Silurian limestones. Sienopora and Ptilo- 
iidya {CkaeUies Siud Siietapora) are also very prolific genera from the 
Chasy upwards. Very large round smooth crinoidal columns, such as 
those of Cleioerinus maffnifiau occur in the Trenton. Wherever there 
are great deposits of Devonian or Carboniferous limestones, we are sure 
to and abundant remains of Brachiopoda of the genera Producta^ 
ChcneUu^ Sprnftra^ dec, but no traces of these are reported as having 
been detected in the Eolian limestone. It would 8p)>ear also that the 
foasila have been mostly found on the western side of the formation in 
Sudbury, Orwell, and Cornwall, in the neighborhood of the Red-sandrock 
which we now know to be about the age of the Potsdam. The evidence 
of the fossils therefore does not furnish any reasonable ground for placing 
this formation above the Lower Silurian. In the Report it is not posi- 
tively placed in the Carboniferous system, the question being left open, 
but it is evident from the manner in which the fossils are quoted that 
that there is a very strong leaning in that direction. For this the sur- 
veyors are not responsible. The error is only a consequence of the old 
one, whose birth dates back to the publication of the 1st vol. of the 
PalsBontulogy of New York. 

The Eolian limestone appears to be developed upon a magniflcent 
scale, and constitutes the principal portion of several ranges of moun- 
tains in the southern half of the Slate. Some of these, such as Mt. 
Eolus, exhibit a very perfect synclinal structure. They constitute how- 
ever no part of the Green mountains, but independent ranges Ijing near 
and parallel thereto. The Quartz Rock forms a belt between the lime- 
itone and the gneiss. The gneiss appears to be the oldest rock ; the 
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Snartz rock the next younger and the limestone the moet leottit of ik« 
tiree. 
We have noticed particularly the above three formations became CIm 
oorrect determination of their age most be made a starting point for fs- 
ture investigations in the large azoic tract lying east of the Green Monik- 
taiDs. In this latter region there is a narrow belt of Devonian limestone 
about one mile in width and 20 or 30 in length. All the rest appean to 
consist of unfossiliferous rocks of undetermined affe, although their geo- 
graphical distribution and general relations to each other are well nude 
out and clearly defined on the excellent map and sections of the survey. 
The western part of the State lying along Lake Champlain consisti of 
the Lower Silurian and Primordiid rocks, the most interesting being the 
Red-sandrock and Georgia slates so frequently noticed in our pages. There 
are also two formations of slaty rocks, the Talcoid schist and Taloose 
conglomerate, west of the Green Mountains^ which we have not space to 
notice. 

The first volume of this report opens with a preliminary chapter of 52 
pages treating of the general principles of geology, metamorphism and 
classification of rocks and fossils. The remainder to page 555 is divided 
into three parts ; the first relating to the recent and Tertiary depositi, the 
phenomena of drift and surface geology. The second, by K Hitchcock,' 
Senior, is devoted to the Palseozoic, and the third, by C. H. Hitchcock, to 
the Azoic rocks. The second volume contains parts 4 to 10 inclusive. 
The 4tb part treats of the unstratified rocks ; the 5th notes on the geo- 
logical sections ; the 6th, by £. Hitchcock, Jr., localities of minerals ; the 
7th, Chemical Analyses, by 0. H. Hitchcock ; the 8th contains two loosl 
reports ; one relating to the geology of northern Vermont, by the B«v. 
S. R. Hall, and another on the geology of Plymouth, by A. D. Hager. 
The 9th, by A. D. Hager is an excellent and very full report on the 
economical geology of the State. The 10th, also by Hager, gives an in- 
teresting account of the Physical Geography, illustrated by 19 lithographie 
plates of the scenery for which Vermont is famous. The map is remark- 
able for the clearness with which the different formations are defined, and 
the colors are numbered to correspond with the numbers of the geolog- 
ical column. It is to be hoped that some such method as this last will 
be adopted for all maps. For the want of it, some elaborate works of this 
kind, such as the splendid map of Pennsylvania, can be understood only 
by much disheartening labor. Upon the whole we look upon this Re- 
port as one of the best that has been published on this continent, b. b. 
Montreal, 18th March, 1862. 

2. On the date of the recently published Report of the Superintendent 
of the Geological Survey of Wisconsin^ exhibiting the Progrees of the 
work Jan, 1, 1861. Madison, Wis. : E. A. Calkins <fc Co., State Printers, 
pp. 52, 8vo. By E. Billings. — This Report contains descriptions of 
about 60 species of fossils from the Silurian rocks of Wisconsin, by 
Prof. Hall, Superintendent of the Survey. A copy of it was sent to 
Prof. Dana by Mr. Hall, I understand, Dec. 27, 1861, but it was not re- 
ceived at the office of the Geological Survey of Canada until March 
12th. Dr. Dawson noticed the first sheet in the December number of 
the Canadian Naturalist, which was published on the let day of Feb., 
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. On one of the two copies received here is written (in a hand 
Dg which I do not recognize) the words "Pablished Nov. 1861." 
sheet noticed by Dr. Dawson was sent him by Prol Hall in No- 
>er or December. It is quite clear therefore that this publication 
tedated at least 11 or 12 months. In November, 1861, 1 published 
icription of the genus ObolellOj and pointed out the characters of 
ecies from the Potsdam sandstone of Wisconsin. My paper was 
ished on the 21st of Nov., and a copy sent to Prot Hall on the 
On page 24 of his Report Prof Hall describes the same species 
ft the name of Lingula polita. His description of the interior of 
ihell is, in substance, the same as mine, and he expresses the opinion 
the species is neither an Oboltis nor a lAngtUa, Any person in 
sssion of the two papers would come to the conclusion tnat I had 
a the hint for the institution of the genus OboUlla fixmi Prof. Hall, 
is report is dated nearly eleven months before mine. I take this 
»rtnnity of statins that I never saw his report nor had the least idea 
s existence until the month of February, 1862, more than two 
ths after my paper was published, and fourteen months after the 
which he has placed on his title page. It is extremely disagreeable 
ae to write this, but any one can see that I am forced to do it or 
) myself open to the charge of plagiarism, which does not attach 
le in this case certainly. It is fortunate for American science that 
practice is confined within an extremely small circle, otherwise 
y of the costly works published by the enlightened policy of many 
le state governments of the United States would lose much of their 
oriiy. Whenever any of those dates prove to be erroneous I shall 
besitate to state it, as I have a perfect right to do, in the most 
ic manner. x. b. 

ntreal, March 24th, 1862. 

Correction of the Article on the Red Sandrock in this vol, J9. 1 00 ; by . 
^iLLiKGS. — In my paper on the Red Sandrock of Vermont, (this vol. 
30) I have inadvertently said that Barrande first determined the age 
le Georgia slates. My attention has been since called to this 
Bge by one of the parties interested, who says that it seems to 
ide Dr. Emmons from the discovery. Such an idea never occurred 
le while writing the article. I should have said that with the excep- 

of Dr. Emmons, Barrande was the first I was aware of Dr. Em- 
's opinion four or five years ago. Col. E. Jewett of the Geological 
eum of the State of New York, wrote me several letters in 1857 and 
3 on the subject, and sent me specimens of the trilobites for examina- 
He strongly urged upon roe the importance of investigating the 
ber. As we had not at that time any such fossils in Canada, and as 
shed to keep aloof from the Taconic question, I did nothing further 
I to express my coincidence with them in their previously entertained 
s that the fossils had a true primordial aspect In the winter of 1860 
jught them under Barrande^s notice as constituting with some others 
imordial colony in the Hudson River group. I said nothing to him 
It the Taconic question, and I included in the supposed colony three 
ies of Triartktis, Barrande immediately replied that he did not 
k it a colony. While his letter was on the way we discovered the 
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Quebec trilobitee, and before my letter comronDicating this new eTidenoi 
reached bim be bad written to Prof. Bronn tbe letter wbicb has alretdy 
appeared in these pages, (see zzxi, p. 212). Tbe Quebeo fosnls remofed 
all doubt from my mind at once. But it was not until I bad procored 
tbe opinions of Barrande, De Vemeuil, Angelin, (tbe two latter tbronsli 
Barrande) Salter, Shumard and Safford, Siat the great weight of ths 
opposing American authority could be removed. No one can claim, or 
professes to claim priority over Dr. Emmons, whose repatation as the 
originator of the idea of a pre^iluriaa fauna in America is world-wide; 

In tbe table of fossils, p. 104, tbe species, P. congreffotut belongs to 
tbe Vermont column and not to tbe other. Also tbe word ITotwyim 
should be Kuiorgina, 

4. ObMervaiicns vpon the rocks of the Afieeieeippi Valley wkiek koM 
been referred to the Chemung Group of New York, together with deeenp- 
tions of New Species of foseile from the same horiion at BurHnptm, 
Iowa ; by C. A. Whitb and R. P. Whitfibld. [Proceed. Boston Soa 
Nat History, vol. viii, p. 289 to 304, inclusive.] 

This paper, or at least that portion of it received at this date, (Msrdi 
ISth,) contains descriptions of twenty-seven new species of fossils, wbidi 
are referred to the following genera, viz : — Orthie^ Streptorhynchue^ Spir 
rifer^ Retzia, Rhynchonella^ Fentamerus^ Awculopeeten, Mytilue^ OrOny 
nota^ NuculOj Ledn, Maerodon^ Conoeardium^ Cypricardiaf^ Cypritaf' 
della^ EdmondicL^ Euomphalue, PlatyceraSj PteurotamariOj Murchieom^ 
Porcellia and Bellerophon, 

These fossils were all collected at and near Burlington, Iowa, from s 
series of more or less arenaceous strata holding a position immediatelj 
beneath that member of the Carboniferous System m the west usnsUj 
known as the Burlington limestone. In regard to tbe ezact position is 
the Geological column, to which these lower beds belong, some difference 
of opinion ezists. Doctors Owen and Norwood, and Mr. Pratten, inclu- 
ded them in the Sub-Carboniferous series, as did Dr. Shumard and Prof. 
Yandell, Mr. DeVerneuil and others, equivalent strata at other localitiee 
in tbe west Prot Hall, however, maintains that these deposits repre- 
sent the Chemung Group of New York, though as will be seen farther 
on, he not long since referred an equivalent stratum at Rockford, In- 
diana, to the Marcel lus Shale, holding a position far beneath tbe Che- 
mung, at the base of the Hamilton Group. Prof. Swallow and bis assist- 
ants in the Geological Survey of Missouri, after identifying in tbe repre- 
sentative strata of that state, several of tbe same fossils known to occnr 
in beds referred by Prof. Hall to the Chemung at other localities in the 
west, also placed them on a parallel with that rock. 

More recently. Meek and Worthen, while investigating tbe fossils con- 
tained in the collections of the Geological Survey of Illinois, failing to 
find, after careful comparisons of extensive collections from these beds at 
numerous localities, a single species they could ideutiiy with any known 
Chemung form, — and finding them not only generally presenting dose 
affinities to Carboniferous types both of this country and Europe, but in 
many cases in all respects undistinguishable from forms known to occur in 
well marked Carboniferous beds above, were naturally led to doubt tbe 
propriety of referring them to the Chemung epoch. These doubts were 
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strengthened bj a knowledge of the iniimftte relations existing between 
these beds and the Burlington Limestone, (acknowledged Carl^niferous) 
wherever they oocur at the same locality, — the two rocks being always 
conformable, and never separated by any intervening beds, — while the 
Chemung Group is known to be separated at places in New York, from 
the proper horizon of the Subcarboniferons, by a ereat thickness of Oki 
Bed Sandstone, containing the remains of a pecuhar fauna of its own. 

The views of Meek and Worthen on this subject were ffiven more in 
detail in a paper published in the September number of this Journal, 
commencing on page 167.* By reference to this paper, it will be seen, 
however, that the principal objects its authors had m view, were to show : 

1st, That the Rockford Goniatite bed, which Prot Hall had in a paper 
published in the Thirteenth Annual report of the Regents of the Univer- 
sity of New York, referred to the horizon of the Maroellus Shale of the 
New York Series, is much more recent than that rock, and in fact an 
equivalent of the beds at Burlington, Iowa, which he had placed on a 
parallel with the Chemung Group. 

2d, Thai the Black Slate of the west, which the same author had also 
regarded as belonging to the horizon of the Marcellus Shale, (his impres- 
sion at that time being that the Goniatite bed was an intercalated layer 
in the Black Slate) instead of holding a position at the ha»€ of the Ham- 
ilton Group, comes in above all the Hamilton Group beds in Illinois — and 
from this nict, as well as from the affinities of the very few fossils hitherto 
found in it, more probably represents the Genesee Slate of the New York 
Seriea, as suggested by Prof. Yandell and Dr. Shumard, as well as by Mr. 
DeVemeuil. 

8d, That the beds at Burlington, Iowa, referred by Pro£ Hall in the 
Iowa Report to the Chemung, and their equivalents at Rockford, Indiana, 
mod in Missouri and Illinois, ought not to be r^^rded as strictly contem- 
poraneous with the Chemung Group of New 1^rk, but belong to a more 
recent period ; though they did not say they r^^rded it as demonstrated 
that these beds belong to the Carboniferous Svstem.f 

Some time during the same month that the paper above alluded to 
was published in this Journal, Prof. Hall issued a continuation of his pa- 
per in the Report of the Regents, containing a supplementary note in 
which he states that in consequence of having discovered amongst his 
specimens from a rock in Ohio r^^rded by him as representing the Che- 
mung Group of New York, a Goniatite identical with one of the Rock- 
ford species, he has been led to modify his opinion in regard to the age 
of the Rockford Goniatite bed, so as to carry it up to the horizon of the 
Chemung. He also states that this discovery leads him to think *^ there 
is room to doubt" in regard to the relative position of the Hamilton 
Group and the Black Slate of the west, and whether this slate, ** may be 

* Remarks on the age of the Ooniatite Liroestone at Rockford, Indiana, and its 
relations to the ** Black Slate** of the Western States, and to tome of the succeeding 
rocks above the latter ; by F. B. Mbkk and A. H. Wortbkn. 

f They likewise admitted that there may be some representation of the Chemung 
Sroup below the horizon of the Chouteau Limestone of Prof. Swallow, and its 
squivalenta at Burlington, Iowa, and Rockford, Indiana, but denied that this had 
f et been clearly established. 
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regarded as a oontinnatioti of the Maroelliu Shale, or the <3«neiee Slaki 
of New York." 

As the authors of the pftP^r under reriew, raise no objection to tki 
position taken by Meek and Worthen in regard to the Blwck Slate of the 
West representing the Genesee Slate inst^ of the Marcellas Shale, ai 
had been maintained ; and admit that the Rockford Goniatite bed doei 
not, as had been asserted, represent a certain bed in the Maroelliis Shale 
of New York, but belongs to the same horizon as the beds that had bees 
referred to the Chemung at Burlington, Iowa, — ^it may, we think, be takei 
for granted that there is now no difference of opinion on any of the poioti, 
excepting in r^^ard to the Rockford bed and its equivalent strata in War 
soun, and at Burlington, Iowa, being newer than the Chemung. 

In regard to this latter question, the authors of the paper under reriew, 
still roamtain that these strata represent the Chemung g^oup. They do 
not claim, however, to have identified a single Chemung species amongst 
the fossils of these beds, but on the contrary not only admit that they are, 
so far as known, all distinct from the species found in the Chemung of 
New York, but that they present strongly marked carboniferous affinitjes. 
One of the same authors also, not long since, showed in a paper publidied 
in the Boston Proceedings, that at Burlington, a number of the chancia^ 
istic fossils of these strata pass up into the well marked Carboniferoo 
beds above. 

The grounds then upon which the identity of these rocks with the 
Chemung in New York, is maintained, is, that the Ghniatite mentioned 
by Prof. Hall, and a few other fossils, the names of which are not gifsn, 
Rom a bed in northwestern Ohio, regarded as a continuation of the Che- 
mung, are considered identical with species in the rocks referred to that 
horizon west of the Cincinnati axis. At the same time it is admitted 
that the group of fossils found in the rock referred to in Ohio, also pre- 
sents a strange and unaccountable similarity to Carboniferous types. The 
explanation of this anomaly given, is, that " we find in tracing these rocb 
[the Chemung] westward from New York, a tendency of the fauns to 
assume a decided Carboniferous character." And it is admitted that, ^ in 
some parts of northwestern Ohio, this character is as decided as that of 
the fauna of the Burlington limestone, isc" Hence the startling condn- 
sion is arrived at, and stated as a general principle, that ** if it is oar 
desire, as far as possible to recognize formations over wide areas, that sre 
already well known and named, it appears evident that we must ulti- 
mately be confined to the use of generic values, and relative position f 
thus completely ignoring the use of specific affinities in the identification 
of strata at distantly separated localities, even in the same zones of Isti- 
tude.* 

If these conclusions are sound, — ^that is, if in tracing the same forms- 
tion westward, which is in eastern New York characterized by an 

* We are aware Prot Agassiz has shown that the fossils of synchroDoaa deposits 
in different zones of latitude, sometimes present mnch more marked differeooes 
than geologists hare generally supposed. Yet it will scarcely be maiotaioed, ws 
think, that the striking differences observed between the fosaiU of the Cbemoog 
^up in southern New York, and those of some of the beds referred to that epodi 
m northwestern Ohio, and at Burlington, Iowa, can be due to dififerenoes of climatic, 
or other physical conditions, dependent upon latitude. 
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acknowledged Devonian fauna, and holds a position beneath fifteen hun- 
dred to two thousand feet of other Devonian strata, we find it as we go 
westward from New York, assuming a more and more Carboniferous 
character, so that in northwestern Ohio, its fossils become as decidedly 
Carboniferous as those of the Burlington limestone ; and that again in 
tracing it farther westward to the shores of the Mississippi, we find 'it not 
only presenting similar Carboniferous affinities, but so intimately connected 
by the mingling of its fossils with those of well marked and undoubted 
Carboniferous beds above, that no very sharp line of separation can be 
drawn between them, — we may reasonably mfer that if the same beds 
were exposed midway between the Mississippi and the Rocky Mountains 
we should find them containing the remains of an Upper Carboniferous 
fauna, and in seeking for them at the Rocky Mountiuns, we should not 
look for Devonian, but Permian or Triassic fossils. 

Surely before geologists admit such conclusions as these, striking as they 
do at the very foundation of geological science, they have a right either to 
question the identity of the few fossils mentioned from northwestern Ohio, 
with species occurring in the rocks referred to the Chemung, west of the 
Cincinnati axis, or to doubt that the particular beds in which they occur 
in Ohio, are exactly synchronous with the Chemung of eastern New York. 
Otherwise we may cast Palaeontology to the wincb, so far as the identifi- 
cation of strata is concerned. 

But it is asserted with much confidence, that such are the facts, at least 
in tracing the Chemung westward from eastern New York to Iowa. It 
will, however, be remembered that it was just as confidently asserted 
recently, and that too, as was supposed, upon pilseontological grounds, 
that the Rockford Goniatite bed and the Black Slate of the west, belong 
to the horizon of the Marcellus Shale ; and yet it is now admitted that 
the first must be carried up at least as high as the Chemung, and that 
the latter may represent the Genesee Slate instead of the Marcellus 
Shale. Again it is not very long since it was maintained with quite as 
much confidence that certain rocks in Vermont containing Primordial 
types of TrilobiieSy belonged to the horizon of the Hudson River Group ; 
yet, thanks to the profound palaeontological skill of Mr. Billings, of Can- 
ada, and Prof. Barrande, of Bohemia, it is now known that they really 
belong fax down at the base of the Silurian Series. 

5. Geinitz : Dyas^ oder die Zechstein-Formation und das BothHeyende^ 
von Dr. Hanns Bruno-Gbinitz, Leipzig, 1861— 4^ pp. 180, 23 plates. 
— ^This excellent memoir on the group of rocks called Permian by Mur- 
chison, has reached us from the author. We propose in a following 
number to notice some of the conclusions, and especially to present a 
comparison of the characteristic European and American fossils. 

At this moment we will only add a few remarks on the name Dyas. 
It was first proposed in 1869. by Marcou, and signifies that the forma- 
tion consists of two parts, — the marine beds of the Zcchstein (Magnesian 
limestone) and the upper portion of the Roth-liegende ^Red layers, Gres 
bigarr6). These are conformable and are overlaid by tne Trias. 

It will be remembered that in 1869 Sir R. I. Murchison published in 

Am. Jour. Sci.— Second Skkies, Vol. XXXIII, No. 99.— Mat, 1868. 
54 
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ibis Journal (xxviii^ 256), a notice of Mareoa's Memoir entitled ** Dyas et 
Trias," &C. The same author now reviews the ar^ments then nsed, 
and enforces it b^ new illnstrations in a paper entit&d, ^ On the inappH- 
cabilitj of the New Term Dyas to the Permian group of rocks as pro- 
posed oy Dr. Geinitz.' He aims to show that the term Dyas can be used 
only in open violation of all well established pal»ontological valoet— 
that it rests on certain lithological distinctions not essential or constant 
and is more objectionable than the kindred term ^ Trias.' 

He says *'In borrowing the term ^Dyas' from Bfarcon, Dr. Geinhi 
shows, however, that that author had been entirely mistaken in grouping 
the deposits so named with the Trias or the Lower Secondary Rocks, snd 
necessarily agrees with me in considering the group to be of Paheozoic 
age." After showingr the reasons which in 1640-41 led him and his 
associates De Yemeuil and Count Keyserling to propose the term ^' Pe^ 
mian " for the spreat group of sandstones, marls, pebble beds, copper 
ores, cypsums, &c^ which have since been accepted under this designs- 
tion, he adds : 

** The chief reason assigned by Geinits for the substitution of the 
word ' Dyas ' is, that in parts of Germany the group is divided into two 
essential parts only — the Roth-liegende below, and the Zechstein aboTe, 
the latter being separated abruptly from all overiying deposits. 

^ Now, not doubting that this arrangement suits certain localities, I 
aflSrm that it is entirely inapplicable to many other tracts. For, in other 
regions besides Russia, the series of sands, pebbles, maris, and CTpseooS) 
cupriferous, and calcareous deposits form but one great series. In shorti 
the Permian deposits are for ever varving. Thus in one district ihej 
constitute a Monat only, in others a fiyat^ in a third a TVicw, and in t 
fourth a Tetras* ♦ * * ♦ 

'* On my own part, I long ago expressed my dislike to the term Trias; 
for, in common with many practical geologists who had surveyed varioos 
countries where that group abounds, I knew that in numerous tracts the 
deposits of this age are frequently not divisible into three parts. In 
Central Germany, where the Muschelkalk forms the central band of the 
ffroup, with its subjacent Bunter Sandstein and the overljring Kenper, 
the name was indeed well used by Alberti, who first proposed it ; W 
when the same group is followed to the west, the lower of the three 
divisions, even in Germany, is seen to expand into two bands, which are 
laid down as separate deposits on geological maps of Ludwigr and other 
authors. In these countries, therefore, the Trias of Alberti^ tract has 
already become a Tetras. In Britain it parts entirely with its central 
or calcareous band, the Muschelkalk, and is no longer a Trias ; but, con- 
sisting simply of Bunter Sandstein below, and Keuper above, it is there- 
fore a Dyas ; though here again the Geological Surveyors have divided 
the group into four and even into five parts, as the group is laid down 
upon the map^No. 62, ♦ Geographical Survey of Great Britain.' 

" Respecting as I do the labors of the Grerman geologists who have 
distinguished themselves in describing the order of the strata and the 
fossil contents of the group under consideration, I claim no other merit 

* See *Siluria; 2d edit., 1869, sod 'Kassia in Earope and the Ural 
1845. 
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on this pomt for my ooUeagaes de Vemeoil and Ton Keyserlbg, and 
inyself^ than that of naving propounded twenty yean ago the name of 
^Fermian' to embrace in one natural seriea those subformationB for 
which no collective name had been adopted. Independently, therefore, 
of the reasons above ffiven, which show the inapplicability of the word 
* Dyas,' I trust that, m accordance with those rules of priority which 
guide naturalists, the word ' Permian ' will be maintained in geological 
classification." 

However the term Dyas, adopted by Dr. (Jeinitz as the title of his 
memoir, may be open to criticism, it is a pleasure to add that no recent 
memoir in geology does its author more credit or is ipore valuable in 
itselC We shall revert to it again with pleasure, as suggested above. 

III. BOTANY AND ZOOLOGY. 

I. Botanieal Necrology for 1861. — ^The list includes the following 
names : — 

Ferdinand Deppe^ who in connexion with Schiede collected plants in 
Mexico, and to whom Ghamisso and Schlechtendal dedicated the Rubia- 
eeous genus Deppea, 

A, Ml, Fumrohr, the editor since the year 1848 of the ''Flora oder 
Botanische Zeitung,** of the well-known Botanical Society of Ratisbon. 

ffenekel von Donnenmarek, of Prussia, who roust have reached a ven- 
erable age, as he published an Index to Willdenow's Species Plantarum 
in the year 1803, and other of his publications (which were small) are 
half a century old. 

lUv. John S, ffenUow, Professor of Botany in Cambridge University ; 
born at Rochester in 1706 ; died at the rectory of Hitcham, Suffolk, May 
16, 1861. Professor Henslow wrote the treatise on Botany forming the 
75th volume of Lardner*s Cabinet Cjrclopsedia ; it was published in 1885, 
and did good service in its day. We are indebted to him, also, for an 
excellent Dictionary of Botanical Terms, recently published (without 
date) by Groombridg^ & Sons. Although the part which Prod Henslow 
played in the direct advancement of the science was comparatively un- 
important, his influence in botanical education, both at the University 
and in elementary schools, was very great, and his death left a void in 
England which is felt to be irreparable. Appreciative notices of his life 
and character were published in the Athenaeum and in the Gardener's 
Chronicle. 

Prince Salm-Dyck {Joseph v. Salm-Rffftrscheid-Dyck) died at Nizza, 
bis seat near the Rhine, in the 88th year of his age. His princely con- 
servatories were devoted during a long series of years to the cultivation 
of succulent plants, which he assiduously collected from every part of the 
world, and illustrated in a series of monographs and catalogues, beginning 
with the genus Aloe, in 1817, and ending with the Ctuiece in Horto 
Dyckensif in 1645. The good old prince — one of the mediatized at the 
dissolution of the German empire in 1806, — lacked little of being a cen- 
tury plant himself. 

Prof, M, Tenore, the author of the Flora Neapolitana^ and for 50 
years director of the Naples Botanic Garden, the Nestor of Italian botan- 
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iits, died on the 22d of July last, at the age of 81 jeara. Bk eailiesi 
botanical publication appeared in the second year of Uie present century. 

Jules M, C. Marquis de Tristan^ of Orleans, died on the 24Ui of 
January, 1861, having almost completed his 85th year. He was the 
author of several botanical papers of interest, as well as of some meta- 
physical works, and even so late as the year 1851 he read a botanical 
communication to the Scientific Congress at its meeting at Orleans. It 
was for him that Brown in 1812 named the Myrtaceous genua TVittomo, 
— a name which (the etymology being unexplained by its author) Sir 
James £. Smith, in the Encyclopedia Britannica, ingeniously attempted 
to derive from the Greek. 

Prof. G. W. F. Wenderoth, of Marburg, died on the 5th of June last, at 
the affe of 87. He was a pupil of Moench and his successor at the Ma^ 
burg Botanic Garden, d^c, and the author of numerous botanical works. 

While preparing the above notices the sad intelligence is received of 
the death of three very distinguished botanists of Holland, at the com- 
mencement of the current year, viz : 

Dr. JR, B. Van den Bosch^ of Goes, the acute monographer of Hf- 
menophyllaceasy and editor, in part, of the Bryologia Javanica after the 
decease successively of its origiDal authors, Dozy and Molkenboer. (He 
died on the 18th of January, at the age of 51.) 

Prof, Wm, H. De Vriese, of the University of Leyden, a most active 
aad estimable botanist, author of many important works and memoirs. 
He died on the 2Sd of January last, at the early age of 55 years, onlj 
ten months after his return from a laborious and successful mission, under 
the appointment of the Dutch Government, to the Dutch East Indian 
possessions, to investigate their botanical resources and culture. 

Dr, Charles Louis Blume, an older and still more renowned botanist, 
the curator of the Herbarium of the Royal Museum at Leydeu, as we 
learn from the same source (Gard. Chronicle of Feb. 8), died a few 
days later than Dr. DeVriese, viz., about the first of February. Dr, 
Blume's earliest publications, issued at Batavia, while he was in cbai^ 
of the Colonial botanic gardens of Java, bear the dates of 1823 to 1826. 
His later works, several of them of a magnificent character, come down 
to a very recent date. (He died on the 3d of February, in the 66th year 
of his age.) 

Dr. Edwin James died at Rock Spring, near Burlington, Illinois, on 
the 28th of October, 1861, at the age of 64 years. As tho earliest bo- 
tanical explorer of an alpine region, in which Dr. Parry has recently 
much interested the readers of this Journal, it is with peculiar propriety 
that the following biographical notice of this pioneer of Rocky Moun- 
tain botany is furnished by Dr. Parry. A. o. 

2. Dr, Edwin James^ who is best known among scientific men in this 
country as the Botanist and Historian of Long's Expedition to the 
Rocky Mountains, in 1820, was born in Weybridge, Addison county, 
Vermont, on the 27th day of August, 1797. His father, Deacon Daniel 
James, was a native of Rhode Island, and removed to Vermont, about 
the commencement of the revolutionary war. Edwin, the subject of 
this sketch, was the youngest of ten sons, three of whom became phy- 
sicians. His early studies were conducted at home, in the manner usual 
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•t that period ; the amnmer montlis beiog devoted to the labors of the 
fiunif and the winter spent at the district school. From a youth he was 
noted for activitj, application, and industry. He pursued his academic 
and collegiate course at Middlebury, Yt., where ne was graduated in 
1816. Subsequently he engaged in the study of medicine, for three 
yean, under an elder brother, Dr. Daniel James, in Albany, New York. 
While pursuing his medical studies, he was particularly interested in 
the Natural £iences, then taught by Profl Eaton, under the distin- 
guiflhed patronage of the late Stephen Van Rensselaer. 

In the n>ring of 1820, Dr. James was attached to the Exploring Ex- 
pedition of CoL Long, as botanist and geologist, taking the place of 
Dr. Baldwin, who accompanied this exp^ition on the previous season 
as &r as Franklin, on the Missouri River, where he terminated his labors 
and bis life. 

Dr. James was reconmiended to this situation, by Hon. Smith Thomp- 
son, Sec'ty. of the Navv, Capt Leconte, and by Dr. John Torrey, whose 
subsequent labors as the descriptive botanist of Dr. James* collections, 
has intimately associated his name with this pioneer Expedition. The 
connection of Dr. James with the expedition, lasted till its close, being 
engaged in active exploration, during the season of 1820, from May to 
November. 

The efScient labors of Dr. James, in this arduous trip, may be readily 
inferred from the published scientific results. Interesting additions 
were made to our knowledge of the botany of the great plains, at that 
time but imperfectly known. The elevated peaks, forming the outliers 
of the Rocky Mountain range, rivaling in altitude the snowy summits of 
Mt. Blanc, revealed a flora of exceeding richness, and attracted the 
attention of botanists both in this country and in Europe. We can 
easily imagine the enthusiastic ardor with which the young naturalist, 
treading for the first time these alpine heights, gathered up its floral 
treasures, and scaled the snowy peak, which ought properly to bear his 
name. It is still unexplained why the recommendation of Col. Long, 
applying to this mountain the name oi Jamet^ Pe<ik, has not been adopt- 
ed, by modem geographers. Amid the great number of elevated land- 
marks, of this region, some other peak fully as appropriate, might have 
been selected to bear the name of the enterprising Pike. 

On returning from this expedition, the attention of Dr. James was 
occupied, for aoont two years, in compiling the results of the same, which 
were published, boUi in this country and in Europe, in 1823. The 
work elicited no little interest, and is now a valued fwad of historical 
and scientific facts. 

On the completion of this work. Dr. James was for six or seven years 
connected with the United States Army, as Surgeon, serving in that 
capacity at several of the extreme frontier posts. During this period, 
aside from his professional duties, he was occupied with the study of the 
native Indian dialects, and prepared a translation of the New Testament, 
in the Ojibwe language; subsequently published, in 1833. He was also 
the author of a life of John Tanner, a strange frontier character, who 
was stolen when a child from his home on the Ohio River by Indians, 
among whom he was brought up, developing in his future eventful hit- 
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torr a sinrange mixtare of the different traits pertaining to his earlj ^ 
and savage education. 

On the reorganization of the medical department of the XT. S. Amy, 
in 1880, Dr. James resigned his commission, and returned to Alhsajf 
N. Y., where for a short time he was associate editor of a temperanoi 
journal, conducted by E. 0. Delavan, Esq. 

After leaving this, he concluded to make his home in the £ur weik, 
and in 1836 he settled in the vicinity of Burlington, Iowa, where lie 
spent the remainder of his life, devoted mainly to agricultural pnnoiti 

It was at about this time that some peculiar traits, which distinguished 
Dr. James as a ftrange man, became more conspicuous. His mode of 
life, his opinions, and his views on moral and religious questions gener 
ally, were inclined to ultraism. Failing to find earnest sympathy, among 
those with whom he was thrown in contact, he gradually assumed the 
habits of a recluse. Indifferent always to public opinion, he marked 
out, and pursued his own course, without regard to the views of othos^ 
Strictly honorable in all his dealings with mankind, and naturally kiad- 
hearted, he did not care to waste his sympathy where it would not he 
appreciated. With him to espouse a cause, was to carry it to the fiff- 
thest possible extreme, often erroneous, and it is to be feared at timeB 
positively wrong. In full justice however to his many amiable traits it 
must be admitted that his errors were on the side of goodness, and in 
all his waywardness, he never forfeited his self-respect, or the attachment 
of those who had known him in early life. In his personal appearsnee, 
Dr. James was tall, erect, with a benevolent expression of countenance, 
and a piercing black eye. 

""On the 25th of October, 1861, he fell ttom a load of wood, the 
team descending a small pitch of ground, near his house, and both 
wheels passed over his chest He at once said that he was a dead men. 
He lingered, much of the time in great pain, until the morning of Octo- 
ber 28th, when he expired at the age of 64 years.^' c. c. p. 

3. DeCandolle^s Prodromus: Pars xv, Sect posterior: fiaac L Jan., 
1862, pp. 188. — ^This includes the genus Euphorbiiiy elaborated by the 
indefatigable Boissier, issued in advance of the rest of the Euphorhiaeeci^ 
which are undertaken by J. Mil^ller, also of Geneva. Boissier, who is s 
keen observer, admits about 700 species of Euphorbia, That is, he de- 
scribes 063 species chiefly from his own knowledge, and adds seven 
which are imperfectly known and not recognized by him, not to speak 
of 23 wholly obscure ones in the books. So that the Linnsean genus 
Euphorbia (which Boissier has the good judgment to retain entire) 
rivals Carex^ Solatium^ and Senecio in vastness. Dr. Engelmann, who 
has specially studied our species, and to whom Boissier acknowledges 
his particular obligations, should offer comments, if any be necessary, 
upon the present arrangement, as respects the North American species. 

A. o. 

4. Illustrations of the Oenui Carex ; by Francis Boott, M J>. Part 
III, tab. 311-411. London, W. Paraplin. 1862.— The first of these 
magnificent folios was issued in the year 1 858 ; the second in 1860 ; the 
third is now, thanks to the extreme liberality of the author, in the 
hands of many of the principal botanists of this country. Our former 
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otices haye explained the nature and extent of this great monograph. 
n this, as in the preceding volumes, Dr. Boott has ^vored the land of 
tit birth and early years — and which would fun still claim him as her 
rwn, — ^by deyotinff half of his plates to the illustration of North Ameri- 
an species. And with such generous profusion, such as only a love of 
Prices for their own sake could inspire, — lavishing four lolio plates 
upon such a common and homely species as C, vulpinoidea^ two upon 
he equally vulgar C7. aUpatOy three upon C. cephahidea^ two upon C, 
MuklenberpU^ &c The latter and their allies, however, as well as the 
poop of C. stramima, are critical subjects, which the fbllest elucidation 
iriU render none too clear. As Oarices are still &vorites with our bot- 
mists, we will enumerate the North American species which are illns- 
mted in the present volume. 

C, riparia^ Curtis. To this European species, Dr. Boott restores our 
C7. lacuitrigj and he figures North American specimens. It extends into 
Soath America, as far as to Chili and Montevideo. 

C. alpinoj Sw., including C, Vahlii^ an arctic-alpine species. 

C. airatOy L., including (7. nigrc^ also arctic-alpine. 

C. 9eoipainay Schk. ; with its var. minor^ from Arctic America and 
New Hunpshire. 

(7. lagopodioideSy Schk, distinct from the next. 

C. crutata^ Schweinitz, including (7. mirMliB^ Dewey, — filling three 
plates. 

CfcBMOy WiUd., also fix)m New Granada, — filling three plates. 

C. alatOy Ton*., figured from New York as well as Florida and Texan 
specimens. 

d adustOy Boott, including C. argyraniha^ Tuckerman, and, as a 
northern varie^, C, pralentis^ Drejer, — illustrated by ^re plates ! Carey's 
C. aduitaj in Gray's Manual, Dr. Boott figures as a variety of C./csnea, 

C. Btraminea^ Schk., with its varieties tenert^ apertOyfeBtucaeea^ Crawei^ 
and Meadiiy — six plates. The whole group, thus revised, will probably 
now be better understood than before. 

€• st^Mia^ MuhL, which comes also from Japan. 
^ C. eonjunctOj Boott, a new species, founded on the plant referred by 
Carey, in Gray's Manual, to C. trnZ/nna, a plant of the Western States, 

C. tparyanioides, Muhl., with its variety minor. 

C. eephidoideay Dewey, at least in part, excluding the description in 
Wood's Botany. 

C. eephalophora, MuhL, with C, Leavenworthiiy Dewey, as a variety. 

C. MuhUnhergiij Schk., and its variety enervis. 

C. vulpitioidea, Michx., including C. selaeea and C scdbrior of Dewey, 
** founded on immature specimens, more 9uo. 

C. disticha^ Huds., to which belongs C. Sartwellii^ Dewey. 

C. Oayana, Desv., a Chilian species, collected in New Mexico by 
Fendler (No. 881), and in the Rocky Mountains by Bourgeau. 

It will be seen that this volume, illustrating some of our most trouble- 
some species, will be particularly useful to North American botanists, 
who, with lively gratitude for what has been so generously done for them, 
indulge the earnest hope that the author's zeal and strength may en- 
able him, DtofavenUy to crown the whole with volume four. a. e. 
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5. Thwaites, Enunteratio Plantarum Zeylamm^ an JSnuimraium tf 
Ceylon Plants, dtc, Part III. — Althoagh it has just reached na, this put 
bears the date of 1860. It comprises the Manopeialtg, excepting tbe 
Bubiacece, &c., which were in the second part When finished we shd! 
have a reliable and very convenient conspectus of the flora of Cejloo 
in a compact form. a. o. 

6. Annals of the Botanical Society of Canada : Part ITL From 
April, 1861, to February, 1862. — Contains the record of the gen^ 
proceedings of this Society, as well as abstracts of some papers retd, 
while others are printed in extenso. The contents are quite miBcdk- 
neous, many of the papers relating to culture or other practical sob* 
jects ; and there are some local catalogues, &c. The society is evi- 
dently popular and flourishing, and is finding its way to its proper woric. 

A. o. 

7. Bonapartea juncea (Paxton's Bot Diet). — ^This rare and curious 
plant blossomed the last season at the Mount Hope Nurseries in thii 
city. It belongs to the Pine Apple tribe, and was discovered in Pen, 
in 1800. It is one of the Bromeliacese, and was named, as above, in 
honor of Napoleon I. It has a large globose head just above the 
ground, covered with large scales closely compacted, from each of which 
arises a long, rush-like, four-sided and arching leaf more than afoot in 
length, presenting a very beautiful appearance. The intelligent proprie- 
tors of these nurseries, Messrs. Ellwanger <fe Barry, have reared thii 
greenhouse plant for twenty-two vears, but they do not know how old 
It was when purchased of Mr. Pnnce of Long Island, though then evi- 
dently not very young. Such had been its appearance for many yean. 

About the 10th of last September, from the summit of the globalar 
head shot out a round tapering stem, near two inches in diameter, bea^ 
ing small scales two to four inches apart and terminating in a small cus- 
pidate point three inches long. The stem or scape grew rapidly, three 
or four inches a day, and once six inches, to the length of fifteen 
feet in less than sixty days. Three feet from the globular head there 
put forth a pair of flower-buds at each scale to the summit or throng)i 
twelve feet, which soon began to blossom from the lowest in succession 
to the top. The flowers were yellowish or greenish-yellow, not striking, 
except for their |^rcat number. The pistil, six stamens, with versatile 
anthers, and the floral envelops of three inner and three outer parts, all 
stood on the ovary. The flowers did not come forth rapidly, so that 
the upper foot of them did not appear till February. On the lower 
part, the flowers rapidly decayed and fell off with the seed-vessel for six 
feet ; but, on the plant being abundantly watered at the root, the flow- 
ers ceased to fall, and had the appearance of maturing some seeds. 
The plant was growing in an equably heated greenhouse. In the middle 
of March the plant was still maturing its seeds, though it is still doubt- 
ful whether any of them will be ripened, while it is certain that months 
must first intervene. There is no record of the flowering of this plant 
in the United States. An English nurseryman says he saw this species 
in flower in the garden of the Duke of Devonshiie many years since. 
These few facts may be worthy of record in this Journal. c. d. 

Rochester, March 25ih, 1862. 
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8. AceUmatiion encouragei in Australia, — We have more than once 
lad occasion to refer to the remarkable and well directed scientific ac- 
irlty which so honorably distinenishes the Australian colonies, and espe- 
sially the colony of Victoria. To the Government Botanic Gturden at 
fefelbonme a Zoological Garden has been attached, and an Acclimatisation 
Society is cooperating in a practical direction. While Europe and 
America are making acquaintance with many a queer Australian beast 
or bird, or apparent combination of the two— like the Omithorhynchus^ 
our enterprising friends and neighbors at the antipodes are striving to 
sloclc their glades and streams with fish, flesh, and fowl from all lands, 
adapted to their fine climate, and subservient to use or ornament 
Ah4ady, we believe, '' the voice of the turtle is heard in their land,'' and 
the lark has become a denizen, — not to mention fowl of various kinds, 
of economical importance. As there is regular communication between 
New York and BkMiton and Melbourne, it may be well to publish here 
the following advertisement 

^ Hu AeelimatisaHon Society of Vtetorioy AuBtraHa, are willing to 
make purchases of such useful or ornamental birds, animals^ and fish 
landed in Melbourne, as may meet the requirements of the Society. 

W. H. Abcheb, Mon. See. 

^The Argus Gold Prize Cup, — ^The Argus cold prize cup, of the value 
of one hundred pounds, for theyear 1861, will be given to any one (un- 
connected with The Argus or Yeoman newspapers) who, within the year 
ending 31st October, 1862, shall introduce into the colony the most 
valuable or interesting Animal, Bird, or Fish, in sufficient numbers to 
establish the breed. The decision to rest with the Council of the Accli- 
matisation Society, subject to the ratification of the Editor of The Argus, 
Application to be lodged with the Council of the Acclimatisation So- 
ciety, before the 1st of December, 1862.'' 

ZOOLOGT. — 

9. Uprising of the Seventeen^ear Cicada, in New Haven County^ 
Conn,j m June^ 1860. — In June, 1843, swarms of the Cicada septendecim, 
linn, (commonly called here the Seventeen-year Locust,) appeared in 
various places in New Haven County, Connecticut Large numbers of 
this insect were then found in the bushes and trees on the eastern slope 
of West Rock, in the town of Hamden, about three miles N.N.W. from 
Tale College. On visiting this locality June 15, 1848, I found the 
insects active and noisy, and a record of my observations was made at 
the time. Seventeen years afterward, in the middle of June, 1860, 1 
found this insect coming up in great numbers in and about the same 
spot, and one of the inhabitants of the vicinity assured me that the insect 
had not been seen there since 1843. The hoarse croaking noise made 
by an encampment of these insects can be heard a mile off, so that it 
is easy to detect them. In 1843 Judge Noyes Darling, who had spent 
most of his life near this place, told me that he could personally testify 
to an upcoming of this locust hereabouts in 1826, 1809 and 1792, and 
Rev. Jeremiah Day recently informed me that he had observed four of 
these periods here, viz: in 1809, 1826, 1843 and 1860. 

It is remarkable that this insect, which exists but a few weeks in the 
perfect state above ground, should live nearly the whole of so long a life 
Ax. JouB. Soi.— SicoND Sbbus, Vol. XXXin, No. W.— Mat, 186S. 
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in the earth as larva and pupa, and that in spite of Taiying weather, 
exposure and local causes, it should observe its seventeen-year period 
with such precision. It is also remarkable that in the United Statei 
there should be so many different districts each having its 17-year period 
of differing dates. It would seem much more probable that in any one 
place varying circumstances would hasten or retard the development of 
the insect, so that some individuals might be found there every yesr. 
To a very limited extent this may perhaps be the &ct. 

The locust-diBtrict to which New Haven County belongs extends from 
the Connecticut river westward to the Hudson river, and into New Je^ 
sey. That part of our State which lies east of Connecticnt river has s 
different neriod. On the 22d of June, 1885, while travelling throng 
Tolland County, Conn., in a stage coach, I passed through woods swsim- 
ing with this Cicada. A map of the United States colored so as to 
show these different locust-districts would be of great interest to ento^ 
mologists. 

This insect is supposed to be peculiar to North America, and wts 
made known to European naturalists by Peter Ealm of Sweden {Ktmgl 
Vetensk, Acad, Handl, 1756), who travelled in Pennsylvania, New York, 
Canada, &c., in 1748 and 1749, and mentions an uprising of the Cicsds 
about Philadelphia, Penn., in May, 1740, (TVaveM, irane. by FonUr^ 
Land. 1772, 8% 1 : 816, 2 : 62). 

Yery good accounts of this insect may be found in Pro£ Nathsniel 
Potter's i^otes on the Locusta Septenirionalia AmerieancB decern Meptima: 
(Bait 1839, 8vo, pp. 27, with plate ;) and in Dr. T. W. Harris's Trestiac 
on Insects injurious to Vegetation^ (8vo. Bost, 1842, 1852, 1862). 

New Haven, Codd., April 16, 1862. K C. Herbick. 

10. Thaddeus Wm. Harris, M.D. A Treatise on some of the Insects 
injurious to Vegetation, A new edition, enlarged and improved^ with ad- 
ditions from the Author's manuscripts, and original notes, and illustralei 
hy engravings drawn from nature under the supervision of Prof Locib 
AoASSiz. Edited hy Charles L. Funt, Secretary of the MaseachusetU 
State Board of Agriculture. Boston, 1862, 8vo, pp. xi and 640. With 
8 engraved steel plates comprising 96 figures, besides 278 figures in wood. 
— ^The first edition of this excellent work of the late Dr. Harris of Cam- 
bridge, was published in 1841 (8vo. pp. 467) by the Legislature of the 
State of Massachusetts, as one of the Scientific Reports prepared at the 
public expense, a small issue of the same with slight changes beiog 
also printed for sale (Bos^ 1842, 8vo, pp. 459). An enlarged edition <x 
the same was published in 1852, (Bost, 1852, 8vo, pp. 521). These edi- 
tions were without drawings of the insects described, and although the 
great merits of the work were from the first universally acknowledged, 
the want of illustrations lessened its usefulness. In 1859 the Legislstnre 
of Massachusetts directed Mr. Flint to prepare a new, enlarged and illoe- 
trated edition of Dr. Harris's work. Mr. Flint, availing himself of some 
of the best aid he could procure in this country, has executed his com- 
mission in a highly creditable manner; and the result is a beantiinl 
and valuable volume of great practical usefulness to the horticulturist 
and the fiirmer. It is enriched by a large addition to the chapter on the 
butterflies from the author's own manuscripts, and by important notes 
contributed by Dr.jlohn L. IacouXa^ Pb\\\^ CL Uhler, Esq^ Dr. John G. 
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Morrby Bdwaid Norton, Esq., and Baron R. Otten Sftekan. In this en- 
ierprite the State has eipended orer ten thousand dollars for 2500 copies 
for their own distribution. Besides this issue, the work appears in three 
other editions, one of 600 copies for the benefit of the hmWj of Dr. Harris, 
in superb style on tinted paper with the steel plates colored, at $5 per 
copj^ and two cheaper editions, at $9.60 and $2M each. It deserves to 
find an extensive sale. 

A few of the insects described still lack illustrations, among which may 
be mentioned the Angoumoii grcUn moth (p. 490) — ^the EuryUma Hordti 
(653^ — the Ceeidomyia eulmicola (582) — and the whsat midge (502), 
whicn at this time is one of our most destructive insects. In the cases of 
the Aegeria exiUoia, and the Ceeidomyia dettruetor^ a drawing of the 
female would have been more useful. 

It would add much to the convenience of reference to give on the steel 
plates, under or near each figure, the Latin or English name of the insect 
represented, or at least the page of the book where the description maj 
be found. h. 

in. ASTBONOMY. 

1. Bed%$oovery of the Asteroid Calypso (as). — ^The Asteroid Calypso (ss) 
was discovered by Dr. Luther at Bilk, April 4, 1858. It appeared as a 
star of the eleventh magnitude, and continued to be observed at Berlin 
until the 1 7th of June. At the opposition in 1850 this asteroid was 
no where seen ; and again at the opposition in 1860 it escaped detection, 
so that there was reason to apprehend that this body, like Daphne, was 
entirely lost Dr. Luther therefore prepared an ephemeris from the 
moat reliable elements, and after three weeks of labonous search, discov- 
ered on the 27th of January, 1862, a small planet, distant about one 
d^^ee from the place computed for Calypso. Unfavorable weather pre- 
Tented further observations until Feb. 6ui, when he found it again, and 
proved that it was indeed Calypso. This planet has since been observed 
at several other observatories. 

2. Name/or Asteroid (m). — Asteroid (m) was discovered by Mr. Cha- 
comac at the Observatory of Paris, on the 1 2th of September, 1 860. Ac- 
cording to established usage, it devolved upon Mr. Chacomac, or upon 
Mr. LeVerrier, the Director of the Observatory, to select a name for this 
planetw But LeVerrier declined giving this planet a name, on the ground 
that he wished to introduce a new nomenclature of the group of planets 
between Mars and Jupiter : and he suggested that without continuing to 
give each planet a particular name, it would be a sufficient distinction to 
mention toe number in order of discovery, attaching thereto the name 
of the discoverer. Mr. J. R. Hind of London, to whom we owe the dis- 
covery of ten of these bodies, took decided ground against the proposed 
innovation, as leading inevitably to confusion and useless trouble ; ulti- 
mately causing a return, by general consent, to our present nomenclature* 
The same ground was taken by Mr. Goldschmidt to whom we owe four- 
teen of these planets ; and by Dr. Luther who has discovered eleven. 
The Astronomer Royal of England, Sir John Herschel, and Prof. Arge- 
lander, as well as astronomers very generally throughout Europe, also 
pronounced against the proposed innovation. After waiting for more 
than a year from the time of discovery. Dr. Weiss of the Vienna Obser- 
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▼atoTj, who had taken partienhur charge of the observaftiona of tUi 
planet, requested Profl von Littrow, Director of the Vienna Obeerratoiy, 
to ffive the pUnet a name. Pro£ von littrow choae the name Elpu^ 
in ulosion to the political condition of Eorope at the time of ita diaoov- 
ery. This name was immediately accepted by the German astronomcni 
At length in Jannary, 1 862, Prof. LeVerrier annoonced that he no loiu;er 
refused to allow Mr. Chacomac to select a name for this planet m, 
Chacomac then requested Mr. Hind to assign a name, and Mr. Hind 
selected the name Olympia. This name mw been accepted by the 
English astronomers, and wiU probably be uniTersally adopted. 

3. Discovery of AnUrM (ts). — On the 8th of April, 1862, a pUmet 
of the 13th magnitude was discovered near the star Beta Yirginis, bjr 
Mr. H. P. Tuttle of the Cambridge (Mass.) Observatory. It is the ihiid 
which has been detected at this Observatory within the paat year. 

The name FeroMa has been selected by Mr. Sa£ford and Dr. Peten 
for the asteroid (ts). 

4. lAiUt from the eminent aeironomer^ J, 22. Hind of Lomdon^ oa- 
nouncing the disappearance of a nebula, — ''Towards the close of theptflt 
year, it was announced by Prof, d' Arrest, of Copenhagen, that a nebals 
m the constellation Taurus, which was discovert at this observatoiy on 
the 11th of October, 1852, had totally vanished from its place in the 
heavens. That one of these objects, which the giant telescopes of the 
present day had taught us to regard as assemblages of stars m myriads 
at immense distances from the earth, should suddenly fade away, so as to 
be quite imperceptible in powerfol instruments, must, I think, have been 
deemed a very improbable occurrence, even by many who are well 
acquainted with the care and experience of the observer by whom the 
statement was made. Within the last few days, however, Mr. LeVerrier 
has obtained so strong a confirmation of its accuracy, that there is no 
longer room for supposing it to have originated in one of those errors 
of observation whicn every practical astronomer knows will creep into 
his work in spite of all his precautions. 

The nebula in question was situated in right ascension 4^ ISo' 54*68ec^ 
and north declination 19® 11' 37", for the beginning of 1862. It wss 
therefore about a degree and a half from the star Epsilon in Taurus, 
in the group commonly known as " the Hyades.*' Its diameter was 
about one minute of an arc, with a condensation of light in the centre ; 
or its appearance was that of a distant globular cluster, when viewed in 
telescopes of insufficient power to resolve it into stars. From 1852 to 
1856 a star of the 10th magnitude almost touched the edge of the neb- 
ula at its north-following edge ; it was first remarked on the night the 
nebula was detected, having escaped notice on many occasions when its 
position had been under examination with the same telescope and pow- 
ers. Hence I was induced to hint at its probable variability in a note 
upon the nebula published in No. 839 of the Aetronomische Machriekten, 
The suspicion is fully confirmed ; the star has diminished to the twelfth 
magnitude, either simultaneously with, or soon after, the apparent eztific^ 
tion of the nebula. 

The history of this object and the results of his observations on the 
ni^ht of January 26, are appended by Mr. LeVerrier to his Meteorolo^- 
cai Bulletin of the 29th. The aky being very dear at intenral^ m 
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TmA equatorial, which has an objecfrfflaaa 12 French inches in diameter, 
was directed to the place of the nebn&y bat, notwithstanding stars of an 
extremely £unt class were visible in its immediate neighborhood, not the 
slightest trace of it could be perceived either by M. LeVerrier or M. Cha- 
comac The star which Professor d' Arrest and I have repeatedly noted, 
of the tenth maenitnde, and ahnost tonchine the nebola, had dwindled 
down to the twemh ; so that telescopes which would have shown it well 
between 1852 and 1856, would not at present afford a glimpse of it 
Fh>m the hct that M. Ohacomac saw the nebula in formmg a chart of 
the stars in that region in 1854, and did not remark it while reconstruct- 
ing the same in 1858 with a much more powerful instrument, there is 
rMson to infer that the diaappewance too^ place during 1866, or the 
following year. 

How me variability of the nebula and a star closely adjacent is to be 
explained, it is not easy to say in the actual state of our knowledge of 
the constitution of the sidereal universe. A dense but invisible body of 
immense extent interposing between the earth and them might produce 
effects which would accord with those observed; yet it appears more 
natural to conclude that there is some intimate connexion between the 
star and the nebula, upon which alternations of visibility and invisibility 
of the latter may depend. If it be allowable to suppose that a nebula 
can shine by light reflected from a star, then the waning of the latter 
might account for apparent extinction of the former; but in this case it 
la hardly possible to conceive that the nebula can have a stellar consti- 
tution. 

It is at least curious that several variable stars have been detected in 
the region of the great nebula in Orion; that in 1860 a star suddenly 
ahone out in the middle of the well-known nebula Messier 80 (about 
half-way between Antares and Beta in Scorpio) which vanished in a few 
days ; and that, as first remarked by Sir John Herschel, all the tempo- 
rary stars, without exception, having been situate in or near to the 
borders of the Milky Way — ^the star-cluster or ring to which our system 
of sun and planets belongs. In the latter class are included the memo- 
rable star of R C. 184, which led Hipparchus to form his catalogue of 
fitars, and those which blazed forth in 1572 and 1604, in the times of 
Tycho Brahe and Kepler. 

In concluding, I will venture to express the hope that some of the 
many amateur astronomers in this country who have provided themselves 
with telescopes of first-rate excellence, will keep a strict watch upon the 
jremarkabie pair of variables which I have briefly described in this com- 
munication. Continuity of observation is often most important, and 
can only be secured — and that not always in the uncertainty of weather 
— by a strong force of observers in different localities. 

I am, Sir, your most obedient servant, 

J. R. Hind. 

Mr. Bishop's Observatory, Regent's Park, Feb. S. 

P. S. Since writing the above, I have received a letter from Professor 
Secchi, the able and energetic director of the Observatory of the CoUe- 
gio Romano at Rome, by which it appears that in one of the proverbially 
clear skies of that city, and with the large telescope at his command, he 
«ras unable on the ^7th ult, to discern the least vestige of the nebula.** 
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IV. KISCELLAKEOUS SCIENTIFIC INTSLLIOSKCX. 

Fnnii our ParU (hrretpondenU 

1. 7!!^ Artenan Well at Passy, — The complete success of the Arte- 
sian well at Passj has given lively satis&ction to all, and especially to 
those who appreciate the scientific interest which attaches to it llis 
question of water is of itself interesting enough to the Parisian people 
who have been reduced hitherto to the Seine as the principal source 
of potable water. The Prefect of the Seine had conceived a project 
for an aqueduct to be fed by the numerous sprinss in the neighborhood 
of Ch&lons sur Mame. It seems quite remarkable that this project was 
little to the public taste and that numerous voices were raised in &vor 
of the river Seine I The Parbians are convinced that this river wster 
is excellent ; I will not affirm the contrary, but I am often struck with 
the complaints of strangers who generally charge upon this water tiie 
indispositions to which tney are exposed during a visit in Paris. On the 
other hand I cannot maintain that in the long run an aqueduct is not 
the most economical provision for water for those who are prepared to 
meet the first cost The example of Rome, which has been uius sap- 

tlied even to the present day by the aqueducts of the Caesars, proves tms 
eyond dispute : — what would have been the expense during two thoa- 
sand years of raising the water of the Tiber to a suitable height, if the 
Romans had been reduced to this method ? 

The city of Pans while awaiting the adoption of more thorough 
measures for attaining her water supply, has achieved an experiment 
which has given an excellent result, resolving several important questions 
and opening new ones. The first and most important question is to 
know if the water in a well of large dimensions will preserve an ascen- 
sional force sufficient to furnish a quantity of water proportioned to its 
increased diameter. Assuming that the water in the Passy well should 
rise with an abundance equal to that in the well of Grenelle, it ought to 
furnish near 40,000 cubic meters in 24 hours. (The cubic meter 
=220'17 gallons). Mr, Kind, the German engineer, the inventor of the 
method used in ooring this well, and charged with the execution of the 
work, contracted to guarantee only 13,300 cubic meters, and on this es- 
timate the plan was adopted. The boring commenced in September, 
1854, and was finished on the 24th of September, 1861. The flow hss 
remarkably exceeded the estimates — commencing slowly at first, on the 
S'S'th of last September it had reached 25,000 cubic meters and finally 
rested at 20,000 c. m. This yield, it is to be remembered, was found 
constant only at the well's mouth, and diminished very considerably when 
the tubes were added which carried it up to 25 meters above the ground. 
The well of Grenelle which yielded 2000 litres per minute at the surface, 
gave only 630 litres, less than one third, at the summit of a tube risiog 
83 metres above the level of the surface. 

The second question is, what will be the infiuence of the new well 
upon the old, distant from it about 3000 metres (less than two miles). 
The latter soon commenced to show a diminished flow, and by the Istof 
October the diminution had reached a fourth of the ordinary yield, idl- 
ing from 630 to 460 litres per minute, a loss of about 40,000 gidlons in 
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S4 hours. The hope now is that there will be an increase again in the 
flow at Grenelle when the water of the Passy well by being raised con- 
siderably aboTO the level of the earth shall again reestablish the pressare. 
It appears impossible to foresee what may be the final result of this ope- 
ration. Mr. Kind's method of boring perfectly met what was intended 
and the well had reached at the end of two years and three months 528 
maters in depth, when a crush in the upper part seriously retarded the 
progress of the work. It required almost three years to repair this 
•eeident, and the total cost estimated by Mr. Kind at 850 thousand 
franca will reach near a million. 

The water sheet is pierced 23 metres lower down than at the well of 
Chrenelle— the latter being 547 metres absolute depth, and 511 m. below 
■ea level ; the well at Passy the orifice of which is 16">*5 higher has an 
actoal depth of 588 m. or 533 m. beneath sea level. Tlie temperature 
of the water is the same in both wells =28^ 0. or 82^*4 Fh. 

It is easy to see that the third question — what advantage is it to make 
a new experiment of the same kind! — leaves an ample field for discussion. 
rWe would say on this point that the experience of California has been 
aecidedly adverse to the multiplication of Artesian wells, in the same 
hydrographical basin. — Edb.] 

Dnmas has given in the Campies Bendus of the French Academy, 
(T. 53, p. 571) an interesting memoir in detail on this subject, from 
which most of the &cts here presented are drawn. 

2. Th4 Geological Society of France. — ^This Society held its last annual 
reunion in Sept, 1861, at St-Jean-de-Maurienne in Savoy, a province 
lately added to France. About sixty members were present at the 
meeting. The principal topic of discussion was the question which for 
thirty years has been controverted and sustained by Elie de Beaumont, 
▼is : whether in the western Alps there exists an inversion, or a mixture, 
of the &una and flora of the Lias with those of the Carboniferous forma- 
tioD. It is to be regretted that no one was present to sustain the thesis 
of the leading geologist of France, and still more that in so numerous a 
aociety there was no one to enter adequately into the detail of Alpine 
stratigraphy, a subject sufScienUy dimcult The members were con- 
ducted over the ground of observation by Messrs Lory, Al£ Favre, the 
Abb^ Chamoasset and Mr. Pillet* 

[The points of observation and argument are very nearly the same 
which have already been stated in detail in the review by Mr. Hunt of 
Prof. Favre's memoir on the structure of the Alps in vd. xxix, p. IIS 
of this Journal — Eds.] 

The number of the Bulletin of the Society containing the official notice 
of this meeting by the Secretaries is now in press. 

8. Tlie Tunnel of ML Cenie, — ^Your readers will find more interest 

J>robably in a notice of observations made during a recent visit to the 
ismous Tunnel now in progress through Mt. Cenis, already more than 
once noticed in these pages. 

This tunnel, the execution of which has been assumed by the Italian 
government, presents peculiar difficulties, especially because it is impossi- 

* Pro£ Favre hsa given a brief account of the observatiooi made on thii occasioo 
m the Bib. Univ. de Qeneve, Oct. 1861. 
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ble, owing to the enonnous superincambent mounUin man, to operate at 
more than two plaoes. The mountain rises to the height of one thoustnd 
to fifteen hundred metres (3280 to 5000 feet, nearly) aboTe the level of 
the galierj. 

It was requisite from the first to find means to render the work as acti? e 
as possible and employ machines for boring the blast holes. The little 
machine which moves the drills is ingeniously constructed but ofiers no 
difficulty to a mechanician. The percussion and rotation of the drill rod 
is accomplished by the power of compressed air which also injects a stream 
of water into the blast hole. In the trial made before the Geological 
Society of France which was conducted in one of the work shops of the 
company the drill entered a huge block of marble at the rate of 50 cen- 
timeters in 10 to 15 minutes, (about 1^ inches per minute). The feature 
of the process which interested us most was the production of the motive 
power. It is accomplished by an ingenious application of the hydraulic 
ram so much used in the United States, and set up here on a gigantic 
scale. The use of steam power presented great difficulties in a tunnel, 
each hidf of which when near its end will be over six kilometers long 
^=:8f miles). They could not think of setting up boilera in the tunnel 
Itself, since it was plain there would be serious difficulties in ventilatioii, 
and the attempt to conduct steam to so great a distance by pipes, would 
involve the loss of a great part of the power. By replacing steam with 
compressed air they enjoyed the double advantage of an eooaomical ap- 
plication of the power at a distance from its source, and the use of the 
escaping air to renew the air of the tunnel. On the Italian side at B•^ 
doneche, the air pumps are set up at about a kilometer from the opening 
of the tunnel, and they will act toward the last through nearly two leagues 
distance. The column of water which compresses the air in the chamber 
of the hydraulic ram is 25 metres high by 60 centimetres in diameter, 
the compression of air in the reservoir of the ram at the moment of fall is 
six atmospheres — at this instant a valve yielding at five atmospheres opens 
and a part of the compressed air escapes into immense boiler-like reser- 
voirs. Five or six of diese apparatus are needed for the regular progress 
of the work in the tunnel. The inventor of this remarkable apparatus, 
Mr. Tommelier, is director of the works. It is impossible to conceive any 
thing better adapted for a mountainous country where water is abundant 
The apparatus appeared to us simple enough in its essential parts, which 
permitted the use of adequate solidity in the rest to resist the formidable 
shock with which it is shaken at short intervals. If the construction of 
these machines and the boring leaves little to desire it is by no means so 
sure that the perforation of Uie tunnel can be accelerated as much as 
would be presumed. They have perfected the rapidity of drilling, but the 
great labor of removing the rubbish is not accomplished more quickly 
than before. At the outset the engineers estimated six years, and to-day 
it seems probable that 12 years will be required to finish the tunnel if no 
unforeseen obstacles arise in the work. 

4. Spectroscope of Bunsen — Spectrology, — The attention of the French 
scientific world is wholly fixed on epectrology^ for thus do they designate 
the experiment with the spectroscope of Bunsen and Earchhot Mr. 
Onindeau, the pupil and fellow laborer of St Clare Deville, has the merit 
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of having first initiated us into these beautiful researches, which he 
studied at Heidelberg whence he brought the first spectroscope seen in 
action in Paris. Since then it has become all the rage at Paris, and 
recent] J Mr. Jacmin has exhibited before a numerous auditory a large 
apoaratus by Duboscq which projects the spectrum on a screen* 

Mr. Grandeau has had the satisfaction of discovering the new metals, 
Caasium and Rubidium, in the thermal waters of Bourbonne-les-Bains iu 
larger quantities than in the waters examined by Bunsen. We might at 
first suppose that the discovery of new elements would be multiplied like 
those of the planets by a method at once so simple and certain. It does 
not appear at present however that this idea is likely to be realized. It 
is not sufficient, as seemed at first to be supposed, to expose a substance 
in the flame of the spectroscope to see defined there traces of all the ele- 
ments it contains, while for those elements which like Cffisium and Ru- 
bidium exist in very minute quantity, it will always be found needful to 
separate first the lamr part of the associated substances. 

5. The death of Miot^ is a great sorrow to all the friends of science. 
You have not wanted for biographical notices of this great savant Per- 
mit me only to say what is on the lips of all : — that Biot is the most 
beautiful type known of what a scientist ought to be. He was wholly given 
up to science, and even to the last moment of his long life he was at its 
head. Three Academies of the Institute counted him among their mem- 
bers to prove that he belonged not alone to the physical sciences. But 
he was never any thing but the Professor and the Academician : he never 
subjected himself to the distractions of his illustrious cotemporary, Arago. 
Cuvier resembled him, with the advantage perhaps due to his vast erudi- 
tion, and the clearness of his conceptions, but Cuvier did not see himself 
like Biot without a trace of the danger arising from the honors of high 
official station. Cuvier was made a baron, a peer of the realm, grand 
master of the University, and it is well known that he sometimes strug- 
gled ainiinst the power of jealousy. 

6. The two new Profenors in the Garden of Plante, — Messrs. Daubr^e 
and d'Archiac opened their courses in the second week of March. Both 
the opening discourses resembled each other — first came an eulogy ou 
their predecessors, followed by a profession of faith on their own part, and 
a programme of the courses they were commencing. These opening 
discourses, prepared with great care, drew together lar^e audiences who 
rarely failed to find there matter for their legitimate applause. 

Mr. Daubr^e gave a masterly sketch of the history of geology, tracing its 
origin chiefly to the philosophers, Descartes and Leibnitz. He commenced 
his course, properly so-called, by the description of volcanic phenomena, 
and announced a complete exposition of Metamorphism, which will be 
taught now for the first time in the Garden of Plants. l. s. 

Paris, AprU, 1892. 

7. Letter from Prof, Henry on the distribution of epecimens in Natural 
History by the Smithsonian Institution, (To the Editors of the Ameri- 
can Journal of Science.) — Gentlemen : — In the letter of your Paris 
correspondent, published on page 149 of the January number of the 
Journal of Science for 1 862, it is stated under the head of the Civic 
Museum of Milan, that the British Museum, and the Smithsonian Insti- 
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tntion, were almost the only establishmenta that had not contrihoted 
materials towards the great work on serpents by Prod Jan. As &r m 
the Smithsonian Institution is concerned^ this is an error, as its speci- 
mens have been freely at Prof. Jan's command. As fall a series of 
North American serpents as could be supplied, amounting to about one 
hundred species was sent to him several years ago, and many additiooil 
species were transmitted last spring, leaving, according to Prot Baird, 
but little to be desired as relates to North America. Indeed without 
the aid of the Smithsonian Institution, the species of serpents found in 
Texas, California, and other American locahties, would have been into- 
cessible to Prof. Jan. 

In this connection it may be stated that in the di^KMitkm of ito 
undescribed materials, the Smithsonian Institution is governed solely by 
the desire to place them in the hands of naturalists best fitted to elaVih 
rate them witnont regard to individuals or country, and that it does not 
wait for an application, but itself makes the offer of the Bpeciment. 
In addition to the free use by the best American nataraliata, of soeh 
collections as they may need, its huge series of Cephalopodm is now m 
the hands of Dr. Steenstrup of Copenhagen ; its west coast ahells b in 
the process of being described by Mr. P. P. Carpenter ; its Polyxoa by 
Mr. jBusk ; its Hong Kong plants by Mr. Bentham, while types of Um 
many new species described from its cabinet, amounting to more thin 
ten thousand species and twenty thousand specimens, have been pre- 
sented to most of the principal museums of the world. 

I am, very respectfully your obed't servant, 

Joseph Hxnrt, Secretary S. L 

BmithiODiaii InstitutioD, Waihii^n, Mar. IS, 1862. 

8. Ascent of Monte Rosa in Switzerland^ September 4thy 1861; by 
Rev. EiNSLET Twining. (Extract from a private letter furnished by re- 
quest to the Editors of this Journal.) — But you are wondering, I 

presume, how we, who were lately on the other side of the mountains, 
nave come into Italy. Our -last was from Visp, where we were waiting 
for the cooler hours of the afternoon, and expecting then to go to St. 
Niklaus and thence to Zermatt. We carried out our plan successfully, 
and reached the inn on the Riffelberg Tuesday afternoon about 3 p. h. 
On the way we were joined by a young American from Boston who hu 
travelled very largely. He had a desire equally strong with my own of 
climbing that terror of the Alps, Monte Rosa. Several ascents had been 
made this summer before we arrived. At Zermatt we saw three London 
young men who bad made the attempt and gave it up only eight hand- 
red or one thousand feet short of the summit, and we thought, after 
looking them over pretty carefully, that we were good for one thousand 
feet more than they. At the inn on the Riffelberg we met a young man 
who had achieved the ascent, and who told us so much about it that we 
determined to make the attempt the very next day if the weather shonld 
permit We were fortunate m getting three of the very best Zermstt 
guides, and went to rest with our arrangements made and waiting to tee 
what solution of the problem of the skies the morning would give. 

Without describing what took place in those hours of delay, I still 
wish to interrupt my xvarTaUva at this point with an episode about Monte 
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Rosa. The great Italian mountain, in the estimate of most penons, is 
lloiit Blanc of course. But Lord Byron never saw Monte Rosa, and 
iKNigh it is only a few feet lower than its great rival of Chamouni it 
never had any hymns sung in its praise till a few years ago. Indeed it 
bad never been ascended to the very summit until the year 1855. I 
haye read in some of the books on Monte Rosa that when De Saussure, 
that intrepid explorer of the Alps, was at Zermatt, he was unable to per- 
suade the guide to asoend the last two peaks of this mountain and was 
eompeUed to abandon the attempt. The wav up was at last found (as I 
think has been true in the case of nearly all the more difficult Alpine 
inmmits) not by a guide, but by a company of English travellers. I say the 
way was found by them, but this is not quite correct; for many persons 
before them had stood at the bottom of the Zuinstein Spitze, eight hund- 
red feet below the summit, and seen a way up which they had not the 
oonrage to attempt ; and after having myself passed up that tremendous 
pathway of ice, I am perfectly convinced that, were^the way untrodden, 
and could not the traveller be assured by knowing that others had found 
it practicable, he would turn away content at having surveyed the steps 
which lead to the inaccessible summit This at least was the fate of 
every one who went alone to that spot and attempted to get higher, — 
and the Hdchste Spitze, as it is called, was never made until six or seven 
persons, Englishmen and their guides, went to work together, and (tied 
together wiu a rope so that if one fell the others could save him) pushed 
along slowly and bravely to the very top. There they saw a grander 
view than Mont Blanc affords ; and, though none of the difficulties of the 
ascent have been removed, a number o€ persons have followed them, 
each succeeding year, to the same ffrand height 

Murray, in comparing this with Mont Blanc, says there is no difficulty 
in the latter, and, comparing it with the ascent of Rigi — a mountain as 
difficult as Mount Washington — calls the latter a pleasant promenade. 
It may be so in the comparison, (and I think it is,) out in fact I can say, 
after walking up it, that to go up Rigi, even, is quite a trying thing in a 
hot day. ^t, difficult as Monte Ro^ is, all who have made the ascent 
have agreed that the world has no other point of view to equal it I 
will not now describe the scene which there opens to the eye, but merely 
any — what more than one Englishman has said to me after having as- 
oended both Mont Blanc and Monte Rosa — "• there is nothing to be seen 
from Mont Blanc, and it is foolish to make the ascent when Rosa is prac- 
ticable.'' 

To return trom this digression : we were to start at 3 a. m. if the morn- 
ing promised good weather. But at three the skies were doubtful, and 
vre did not get off till a quarter of five. An Englishman who had himself 
made the ascent walked with us to the G5mer glacier to enjoy the sun- 
rise over Monte Rosa and the Lys Eamm, — which was indeed indescrib- 
ably beautiful. The soft tint of morning fell upon the spotless snow and 
lay there till it brightened into the splendor of day. Behind us, at the end 
of the valley which contains the Gomer glacier, and closing the view in 
that direction, rose the colossal stony pyramid of Monte Cervino, so steep 
that no snow adheres to its sides. Its inaccessible summit, four thousand 
feet above the snow from which it seems to rise, and nearly fifteen thou* 
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•and feet abore the sea, caught also the first rays of moniiDg and stood 
np in its many-colored magnificence, the only reminiscence among iti 
snowy sisters o^ a world not covered with the glacier. One hour and 
ten minutes from the hotel brought us to the ice of the Odmer glacier; 
forty minutes more took us across to the moraine on the other side, 
where the guides laid away a bottle of wine for the desoent, and permit- 
ted us to take a drink of cold water. One hour more, up an icy hill 
about as steep as the lawn in front of the Hillhouse place, with deep cre- 
Tasses opening on every side, brought us to our oreakfast ground — a 
mass of broken rock, rising out of the glacier, and named ** Auf der 
Platte." Here the guides brought out their stores of hard boiled ecgs, 
bread, cheese, meat and wine. When these were eaten, or rather when 
as much was done in that direction as Kronig (the Grand Mogul of 
Monte Rosa) thought fit, the bags were shut, we were placed in line, and 
the rope (that signal that the time for hard work had come) was got out 
and all hands tied together in a line. King Kronig went first with his 
ice axe, to cut steps and hold on with the beak on the back of the axe; 
I next, three feet oehind him ; next Anton Rytz, a famoua guide, with 
his hoe in a mask of checked cotton, who shouted ^ vorw&rts*^ whenever 

Kronig cried " courage f next came my friend Mr. , and last of 

all Franz Blatter, who sang ^ Ranz des vaches" all the way up, and who, 
if not strong enough to lift Monte Rosa itself, was abundantly able to 
carry any OKlinary man to the top of it Thus arranged we soon began 
to climb up the glacier, already quite steep (about 12^), — up, up» up, and 
ever up we went slowly and looking sharp where we stepped. First the 
surface was much like any ice that has been snowed upon and firomi 
again. Then we came into loose snow, three or four inches deq>, whidi 
in its nature was a sort of compromise between hail and crystsis. The 
path wound around from one ascent to another like a great serpent trail- 
ing between rounded hills of snow ; what at one moment seemed liks 
the crest of the ascent soon turned out the ba»e of another, and where 
we discovered a level plain we were not permitted to go. 

At first we walked a half hour together and then stopped for breath ; 
but before long Kronig complained that we stopped every fifteen min- 
utes ; and after a while he declared that if we had our way it would be 
fifteen minutes walking and fifteen minutes on our backs on the snow — 
and then it would be all up for the Hochste Spitze. In the midst of thesis 
dismal forebodings I heard a heavy fall and the call of the guides be- 
hind, *' attendez/' I looked around. Blatter was rushing furiously 
down hill — for what, did not appear. But I soon saw that Mr. ■ hsd 
fallen down exhausted and let his alpenstock go where he himself would 
have gone had not the strong arms of Tony Rytz been on him, and a 
good twist of the rope around him. His face was pale, his lips blue, and 
Kronig whispered to me in German, that it was impossible for him to 
reach the summit. However he rallied and went on very well. After 
three hours of such painful drudgery we reached the foot of the Signal 
Kuppe, where the guides took off their knapsacks — all hands had some 
new refreshment for the last great labor — the rope was doubled around 
us — and then Kronig set out ahead, cutting zig-zags in the fearful dome 
of ice we had to climb. In the earlier part of the morning I had looked 



Misceltanetms InUUigence. 445 

aroond a good deal on the soenerj ; but as we went higher and the labor 
became greater, I could not afford to throw away strength enough to 
look around ; and now in this spot my horizon was restricted to the three 
feet square which lay under my eyes. After a long time of zigzagging 
up and back, around a dome of ice so steep that it would be impossible 
to stand on it anywhere without having places cut for the feet, we sur- 
mounted the Signal Euppe dome, and stood at the base of the peak of 
terror — the Zumstein — where, even now, fully one-half of the few who 
come to it turn back. Here we looked back upon the ice wall we had 
edged around, step by step, putting our toes in noles cut in the ice, and 
saw that though it was at an angle of nearly forty-five degrees it was 
nothing in comparison to the eiffht hundred feet which remained. There 
wereMtill two peaks above us which rose like crests one behind the other 
mud in the same line — sharp, like a hatchet, and accessible only over 
what may be called the blade of ice which formed the ridge. It is a 
fact that the path here was a scant foot in width, — on the right was an 
abrupt precipice three or four thousand feet in depth, — on the left an 
almost equally steep declivity. Up this comb of ice Kronig cut steps 
and shouted ** courage*^ with stirring drum-like voice, while Blatter, every 
few minutes, sang '^Ranz des vaches" for our amusement The excite- 
ment of such an ascent and of the scene around and before was so great 
that I felt no fatigue, and marched up as easily as if it were over a stair- 
way. After proceeding thus some twenty minutes, I learned by accident 
the meaning of something which had been unintelligible to me in descrip- 
tions I had beard of this part of the ascent It happened that, in strik- 
ing my alpenstock into the ice for a good hold, it seemed once to go 
through ; and when I drew it up to see what was the matter, there was 
a little round hole punched through the ice under my feet, through which 
I could look down several thousand feet along the face of a greenish-blue 
icy precipice. If I did not comprehend at the moment the full meaning 
of this observation, I did an instant later, when I came upon a larger 
hole through which I could see at leisure how the mountain was con- 
structed, and in particular what sort of support our path had. The case, 
as I understand it, is that this ice has filled in the hollow between one 
peak and the other, and while it is banked out in a steep declivity to- 
ward the north, on the south it is built up straight above the precipitous 
rocks, and even overhangs them, as is often the case in a drift of snow. 
Hence it happens that ike only place possible for an ascent is the icy 
path overhanging the tremendous gulf I have described. We went up 
without any slip against a boisterous wind, and after a hard struggle widi 
the rocks reached the bottom of the Hochste Spitze. A section through 
the middle of the Zumstein Spitze would give some such dia- 
gram as this: ab being the south face of me precipice, ac the >^ 
rounded or banked up glacier on the north, and a the place ^^ / ( x 
the path up the edge of the crest On reaching the summit of " 
the Zumstein we rested on the warm side of the rocks, then worked our 
way down a hard descent of fifty feet, and there found ourselves at the 
bottom of the Hochste Spitze. It is more sleep than the Zumstein, but 
not as dangerous ; for the path lies back two or three feet from the edffe 
of the snow and ice. When this crest was surmounted we stood on the 



446 Miscellaneoui Iniellig€ne9. 

Hdobste Spitze, but not on ita Highest point These monntahis aie t 
kind of slate which breaks up easily into large and small blocks; and 
where the summit is a thin blade of stone, like Monte Rosa, it is not one 
piece of rock, but more like a wall loosely put together and broken down. 
I fiincy that once this whole peak was one narrow wall of rock, eight or 
ten rods long, running east and west, and highest toward the east Ths 
action of frost and weather and other natural forces broke it up into 
blocks, and in the process of time cut a breach through the middle, 
leaving it as we found it, a double or forked peak with the shorter tine 
first, or toward the west 

To give some idea of the difficulty of crossing this little gap and actu- 
ally getting upon the opposite and highest point, I will say that, although 
it is not thirty feet deep nor twenty feet broad, still the two G^msn 
.brothers Schlagintweit, who were certainly brave men and most intre- 

Eid explorers, and who had nerve enough to mount, first of all who 
ave attempted it, on to the lower tine of the summit, gave up the other. 
It was not the muscular exertion which deterred them, nor the time likely 
to be occupied in crossing the gap ; for I passed straight through it at a 
burst, and was on the topmost point in two or three minutes afterwardi. 
But it must have been the dreadful unknown task of venturing out over 
that airy walk and on to that apparently unsupported summit, where no 
previous foot had been, and whose accessibility they could not prove be- 
forehand and could scarcely believe when looking upon it It was a iiur 
different thing for us to do. I knew that the paw was firm and that wo 
could all sit on the summit, though only one at a time could mount the 
sharp point which caps it I knew that there was no great labor in the 
undertaking, and no danger if my head was steady and my courage good. 
All this made it a perfectly easy thing for me to do, and I so forgot both 
difficulty and danger and the descent, that the hour we spent on that stony 
point, 15,223 feet above the sea, was one of the most delightful in all my 
life. Around us on every side were great mountains sunk down beneath 
their snows, like abashed virgins drooping in reverence ; north, east and 
west, a panorama of majestic mountains lay around us. The dark needle 
of the Finster Aarhorn rose out of the snows of the great glacier of the 
Aar, — Schreckhom, Wetterhorn, Titlis, the Eiger, and the Sidelhom stood 
around it like an ancient brotherhood of giants. The Bernese Alps drew 
out their line in equal beauty and majesty from the Angelhomer and the 
Wetterhorn till it seemed to run up into the skies from the Silberhorn and 
the Jungfrau. Nearly due west lay the immense mass of Mont Blanc, 
white and glistening, — the one summit over which the eye could not 
range. The space between was filled with whatever of lake or mountain, 
of valley, field or barren, moor there is in Switzerland — ^lonely snowy 
points rising one above the other — dark black-ribbed glaciers rolling into 
the valleys — here a dome of snow capping the mountain with a biscuit- 
like cover of the purest white — while, all around the broken edges, blue 
avalanches were ready to drop into the grey and hazy depths beneath 
them. Southward, the eye looked through a bright blue sky into Italy, — 
first over the Pennine Alps, resting for a moment with admiration upon 
that most grand and pleasing object, the Becca di Nona : then in swift 
flight it passed from the thousand peaks and vales of Piedmont to Lsgo 
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CSoma and MAffn(>r%--HUid thence run stnigfat out into the plains of 
Lombardj and renetia. How can I ever describe what my eyes saw in 
this Tiew. I stood there drinking it in with delight — I knew not bow 
k>ng. I bade myself remember this and remember that ; but, now, what 
can I recall. Becca di Nona is a distinct form in my mind, but beside 
this all is a formless procession of beautiful images — a delightful memorr 
of CTanesoent things whose shape I do not know that 1 ever saw, and with 
respect to which 1 am certainly unable to say at this moment of what 
they consist I remember a light falling down upon Italy, blue, soft, and 
^t so distinct and clear that idl I saw against the sky had an edge — but 
it was an edse of velvet. I remember how my eye, accustomed to the 
aldtudes of the Alps, at first refused to rest upon the blue plains of Italy, 
bat adjusted itself to them as clouds in the air, till at length after some- 
thing like a struggle it took the right focus, and falling down to the level 
of the sea, made me conscious of my own ereat elevation. 

It ia impossible to describe the light which illuminated the Italian view. 
It was a substanoe-^-as it seemed — and a color ; and yet it was soft and 
dear. It glowed without being hazy, and gave everything with great 
distinctness without letting the eye into the deformities of the country, or 
displaying the formless and less pleasing secrets of the landscape, as the 
midday sun of Switzerland does. The guides said that in perfect weather 
the spires of the cathedral at Milan are visible, and that the eye can 
reach nearly as fiir as Venice. There were clouds on our horizon, and some 
ci the valleys were filled with their billowy masses. The wind tossed 
them about like balloons, and as they rose and fell and tumbled about on 
the nnstable support of the air (as it seemed to be), and as at times they 
dissolved or brol^ apart, we had lovely views of the country below. 

My companion reached the summit a few minutes after I did, but im- 
mediately fell asleep and could not be roused till a few minutes before we 
left the top. I really did not observe how he came up the Zumstein of 
the crest of the Hdchste Spitze, but I well remember seeing him lying flat 
on the lower tine of the summit, whence the guides steadied and lifted him 
up till he was on the top; when he did precisely what Albert Smith did on 
Mont Blanc, i. e., went to sleep. I made a number of observations upon 
myself and could not see that the great altitude changed my bodily con- 
dition in any way. I was not sick at the stomach at all — my breath was 
neither shorter nor deeper as I could perceive — my head was not at all 
infirm. Hearing was equally good, as I can testify after having been 
bothered with Blatter's incessant '* Ranz des vaches." The air filled mj 
Inngs as it does elsewhere, and from observing myself I could detect none 
of Uiose signs of a great altitude which other persons have felt on the 
summits of such hi^h mountains. On Faulhom, and at other times when 
I have been on high mountains, I have noticed the darkness of the sky, 
and was prepared to find the vault of a deep and almost blackish blue 
on Rosa. But in this I was disappointed ; and I do not know to what I 
am to attribute its ordinary appearance unless to the slight haze which, 
as it were, detained the eye in an illuminated atmosphere, and prevented 
it from looking into the thin, clear and rayless space which so many 
observers have described as the dark vault seen from the summits of high 
mountains. I have an indistinct recollection of having felt cold, and am 
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certain that the guidee said they were, and that it would not do to renuk 
longer in such a wind. What the temperature was I do not know, 
although there was a minimum thermometer there which had bees 
placed by the Alpine Club. But I could not make out anything &om it 
because the indicating fluid was perfectly colorless and seemed to ha?s 
faded out, so that it was impossible to see where the column stood. At 
last we commenced the. descent, at 1 o'clock p. m. ; but first I went up ths 
pinnacle once more and waved my adieus from it to the silent world of 
majesty and beauty which in an hour of time had given me so modi 
pleasure. In the silence of those solitudes my voice was lost, — ^nothing 
that we could do seemed able to disturb it. The wind, which blew in 
tremendous gusts and then subsided, was the only sound which filled those 
spaces, except when the avalanche (of which there were many during our 
ascent) added its thunder to the roar of the tempest, or sliding down amid 
the silent snows gp*ew into a sound which waved through the air and 
made the mountains tremble. 

But this is not the descent I confess I was more nervous about 
going down than I had been at any time in going up. One hour was 
consumed in the first eight hundred feet — ^then soon after we came to 
the dome up which our zigzags ran and which we had climbed so slowly 
in the morning with our races to the wall and our toes in holes in tlis 
ice — edffing our way along, a step at a time. Soon we saw, below, the 
knapsacks of the guides where they left them, with the bottle of cham- 
pagne and other refreshments they had brought up and deposited there 
where the labor and danger of the ascent bom begin and end, — ^to cele- 
brate with them our victory, when we had come once more into safe 
places. Four hundred or five hundred feet above this spot the leading 
guide, John Kronig, sat down on the snow ; and while I was wondering 

what was to happen, Mr. was got into place behind him, bis feet 

put forward under the guide's arms, — then the second gaide followed. 
1 instinctively took my place, supposing it would be quite right, but 
rather hoping wc were not going to slide down that tremendous de- 
clivity at the risk of our pantaloons. However, the sun, which was 
cold on the top, was warmer here, and the loose snow was soft to a 
depth of three or four inches, and the guides meant . to improve it ; so 
when all was ready Blatter sat down behind mc, and ofi" went the five 
like a kind of human sled. The guides' alpenstocks, managed by their 
strong and skillful arms, kept us in line, and, I suppose, lessened the 
speed somewhat. But they had, after all, so little power against the 
force of gravity that we shot down like an arrow and ploughed into the 
snow opposite our camp — all wanting to laugh and shout, but utterly 
without the breath required in such exercises. 

When wc were on our feet again the lunch came out and we had a 
merry time in consuming it. The guides danced and rolled about on 
the snow, and sang rattling French songs with a perfect abandon^ as if 
delighted to have come down Monte Rosa once more alive. We were 
still a great way from the hotel — not less than eighteen miles. The 
guides said it could not be done in less than three hours, and we made 
up our minds to see if we could accomplish it in that time. The rope 
which had been taken off at lunch came out again, and we were all tied 
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oiet more in « liii6>— «nd now the pioblem was to slide down 
intone hoar the glacier which had cost as five in the morning. We 
stood ap straight^ and steened with our alpenstocks ; the strong arms 
of the gnides served for radders, stays and breaks ; and down we went 
at a tremendons speed. De not think, however, it was mere sport 
My legs wooid now «nd then tremble under the exertion to keep them 
in place, my breath woald give oat, and after fifteen minutes of such 
rapid descent we would have to lie down and get ready to try it again. 
The steep places were passed aled-wise. The ladies bad gone up to the 
top of Gdner Grat about 1 o'clock, p. m., to watch our progress, and 
there, beside havii^ one of the finest views in Switzerland to enjoy, had 
the fioll sight of our novel method of descent Some gentlemen were 
with them who had made the ascent themselves and were able to show 
them where to point their glass in order to find the exceedingly small 
black specks they were looking for. At last these were discovered re- 
freshing themselves at the bottom of the dangerous peaks, and then 
sliding down hill at an unheard of rate ; and finally tney disappeared 
among the rocks in the moraine of the glacier, when they were lost for 
the time, and not again seen till they appeared at the hotel, some two 
hoars from the pla^. — I believe the distance up and down is rated at 
forty miles. We were absent from the hotel thirteen hours and a quar- 
ter ; of which three hours and a half were consumed in the halt on the 
sommit and those for breakfiist and the other lunches up and down. 

9. Gtologkalfmi litnercUopieal Museum at Bochester^ N. T, — Having 
lately enjoyed an opportunitv of inspecting the collection of fossils, rocks 
aad Binerals formed by ProL Henfy A.Ward, of Rochester, a short notice 
of it will be acceptable as marking'the steady progress making in the ap- 
preciation <rf scientific objects in Uie United States. This collection has 
been amassed by the personal exertions and zeal of Prof. Ward during six 
years passed by him in all parts of Europe, in Asia, Africa and America, 
he having travelled over 100,000 miles in his visits to localities and 
collectioas. It has been formed from the first on a plan designed to 
illustrate the departments of geology and mineralogy to students. This 

Elan contemplated the representation of every genus of fossil organism 
itherto described, as well as a complete litbological and mineralogical 
collection. Happily for science, Pro£ Ward's plans found a liberal patron 
in the noble liberality of the Hon. Lxvi Ward, a wealthy citizen of 
Rochester, who advanced the funds required for the purpose to an extent 
of neariy twenty thousand dollars. These collections are temporarily 
arranged in a large hall (80 by 120 feet and 20 feet high) in Rochester, 
with several smaller rooms attached. The general effect is magnificent 
and imposing. On first entering the Hall, the eye is arrested by the 
gigantic head of the Deinotberium (cast) and other huge forms of fossil 
life, by the long ranges of polished marbles, Septaria, Ammonites, drc., 
which although not yet systematically arranged in detail, are conspicuous 
objects in the coup cTosiL It is difficult from statistical statements to 
form any adequate impression of such a collection. A few figures will 
however assist in a comparison. 

The Minerals are arranged according to Dana's last edition : 5,200 

specimens are conspicuously placed on isolated blocks and nicely labelled. 

Am. Joub. Scl^Smcomd Seriwb, Vol. XXXIIT> Ko. W.— HkT^ \WL 
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The Rocks (numbering 8000 spedmens) are daatified aceordnig i» 
mineral composition independent of structure or geological position— s 
strictly lithoiogical collection. The individual pieces are large, vdl 
formed, and whenever needed to show structure or economical value, pol- 
iflhed blocks of the same rocks stand beside their rough associates. A 
complete series of Cordier's species of rocks labelled by himself is merged 
in this lithoiogical collection. In examining this collection one is ooa- 
stantly struck with the number of authentic specimens collected by Pni£ 
Ward from the localities where specific rocks were first described, e. g., 
Syenites from Syena, Dolomite from Fassathal, Palagonite from Pahigo- 
nia, dsc. 

In addition to the lithoiogical collection is another of some 700 speci- 
mens arranged statigraphicdly and designed to precede the fossils in esdi 
geological formation. Of special collections we noticed a beautiful suits 
of 350 polished blocks of Italian marbled and ornamental stones selected 
and arranged by Prof. Menegfaiui of Pisa : a series of 180 Tuscan rocks; 
of 100 from Monte Bolca ; 120 from the Paris Basin ; 80 from Saxonj; 
CO from Lake Superior ; and 200 from Central France. There is also t 
superior special collection from Mt Vesuvius, selected from d*Archiac^ 
cabinet Thus the total of rock specimens reaches about 6000, each well 
mounted and labelled. The whole is arranged on the system of Cordier, 
with whom Prof. Ward was a diligent student 

It is difiicult to form an estimate of the extent and value of a Palnonto- 
logical collection by a statement of numerical quantities. It is probaUj 
safe to state that Prof. Ward's collection contains 8,000 distinct spedei 
of fossils from European localities represented by 25,000 specimens, be- 
sides tlie collection of fossils from American localities. Some of the 
genera we noticed as particularly rich in species. Thus there are about 
540 species of Ammonites, 100 species of JSchinodermSj 150 species of 
TrilobiUs. When completely arranged it is believed that this collection 
will require about 40,000 labels. 

Unique specimens are represented by casts in which Prof. Ward's col- 
lection is peculiarly rich, embracing, if the Trilobites and ^oramini/era 
are included, over 200 genera. 

Thus the famous Mosasaurus Hoffmanni from the Garden of Plants, 
Cuvier's Maestricht specimen, never before allowed to be copied, is now 
available to American collections : Prof. Ward having the moulds for 
reproducing this and a large number of other celebrated and unioue 
specimens, like the bead of Deinotherium. We have received the fol- 
lowing note from Prof. Hitchcock in reference to the cast of Deinothe- 
rium which has been recently added to the Museum at Amherst, as well 
as to Prof. Ward's collection. 

From Prof, E, HitchcocJc^ Senior, 

**A fine plaster cast of the bead of a Deinotbericiin of the natural size, has 
just been added to the cabinet of Amherst College. As this is the first cast of 
this unique specimen ever prepared in this country, I have thought that yoa 
might like a brief notice of it It was executed in Kochester, N. Y., under the 
direction of Prof. Henry A. Ward, of the University in that place, from a copy 
recently received by him from Germany, and is done very skillfully and pe^ 
fectly. It makes a very strong impression on the beholder. One sees that 
this animal must have been the largest of all terrestrial quadrupeds yet discov- 
ered, if indeed it was such, and that the power of the curved tuaks in his lovsr 
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jmw, rniut have been enormoiu in grabbing up rooli. The hoge nasal fosstf 
are, a]ao, apparently, a ttiiking proof of tne exietence in the living animaH>f 
a huge proooacia, such aa ia usually figured. Pictet and othere, as yuu know, 
place thia animal among the Sirenoidi. 

Mr. Ward expects to receive tnd to copy, also, in a few weeks, a cast of the 
femur of the Deinotherium, five feet long, aa well as some other bones ; and 
a head reduced in size. The coat of the cast which we have received, with a 

eatfonn and irons for mounting, is one hundred and hptnty dollarsy and it has 
sen presented to the College by myaelf and Ephraim Brown, Esq., of Lowell. 

I do not remember to have seen in yoiyr Journal any description of the 
splendid cabinet which Professor Ward has collected, now on exhibition in 
Rochester. By incredible industry, and visiting almost every important local- 
ity in Europe, and many in Asia and Africa, aa well as in this country, and 
expending much money, he has brought together a geological cabinet une- 
qualled aa a whole in the United States ; also a very large collectiou of simple 
minerals. It mi^ht well satis^ an octogenarian naturalist as his life work ; 
but Prof. Ward, I understand, is not yet thirty. It will well repay the scien- 
tific man for turning aside a ffood distance to visit it 

Neither do I romember to have seen it any where stated in print, that Prof. 
Ward haa had copied in plaster almost all the large and rare geological speci- 
mens in the cabinets of Europe, which are sold in such establishments as those 
of Krantz at Bonn. These are fully equal in execution to those from Bonn, 
and conaiderably cheaper, to say nothing of transportation. 

I am very glad that Prof. Ward is able and willing to superintend this work, 
which will be of so great service to the literary institutions of our country. 
He will aoon be able to fumiah casts of 200 genera, great and small. I have 
obtained aa many of them as my means would allow, and have seen most of 
them, and know that they are very aatisfactory. I hope Prof. Ward will soon 
publish a catalogue, with prices, of such aa hia moulders can furnish." 

We understand that an effort is on foot to secure this fine museam 
for the city of Rochester. It is an object well worthy of the ambition of 
«ny city to obtain such a noble and permanent insiitution, free at all times 
to the public. The power of such a collection is immense in raising the 
public taste to an enlightened standard, proving that there are other ob- 
lecta worth attention besides those which minister to sensuous pleasure. 
It 18 justly esteemed as an evidence of a refined and cultivated community 
when collections of art and museums of natural history are established 
and opened at the public expense. The citizens of Rochester, if they 
secure the permanent establishment of the Ward Museum in their city, 
may well pride themselves on the acquisition : tlley will hold the most 
extensive geological museum in the United States and secure the presence 
of students in geology and mineralogy, who will come up to Rochester to 
avail themselves of the educational advantages connected with this mu- 
seum, and the lectures of Prof. Ward, who now holds the chair of natural 
science in the University of Rochester. 

10. Fossil larve in the Connecticut River Sandstone. — One of the roost 
interesting objects described and figured in the great work of Prof. Hitch- 
cock on the footprints of the Connecticut River sandntone is the larve of 
a Neuroptarous insect In a recent letter, Dr. John L. Leconte has given 
the following opinion respecting the relations of the species : 

**The animal figured on p. 8 of Iclinology of Massachusetts, appears to 
me to resemble most a larva of a Nouropterous insect belonging to the 
family Ephemeridae. The projections each side look to me like the 
branchisB proceeding from me abdominal segments aa seen in the larva) 
of EphenMra.^ 
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'FnC HHdioock hat eipwtd bit d«m to IIm writer, in view of the 
abore opinkNi, that the name of tlie ^edee be diaiiged to Pmkpknun 
mudiitra, J. D. Dasi. 

11. On the Otology ami Nmtmrol Bui$rf cf ii4 Upper Mmomri; 
Wing the sabetance of a report made to iMot. 6. K. Wabud^ T^ 
CL8.A., by Dr. F. V. Hatdkv, Sumon and Geologiat of the ezpedilioo to 
the Upper Jiimoun and Yellow Stone, ander the oonunand of lieat 
Warren. 228 pages, 4to, with a Geological M^ fVom the Traoaactkwi 
of the American PhiloeofrfiicalJSocietjw — It b«ng probable, from circum* 
•taacee beyond control, that the publication of lieDt. Warren's final report 
wenld be long delayed, permitMon was obtained to abstract such parti of 
the Oeology and Natural History portions as were deemed desirable for 
pnblication in a connected form. These constitute a report of progrm 
rather than a complete work on that portion of the West The eontsati 
of the memoir are as follows : 

Buionad hUmhuHoHm 
Psit L — ^Descriptive geology of the routes. 
ChsAter L—Ezplontion of Plstte Rirer VsUey fiom Be l ief ue to the nmrtk 

of ISkbom nrer. 
Chapter fL — ^FVom Belleme to the Big Sioux rirer. 
** a— From Omaha City to Fort Lsrsmie. 
** 4. — Greobgy in the Ticiiiity of Fort T^rsmie. 
** 5.— Fort Lsnunie to the Blsck Hills. 
** 6L— From Bear Peak to Fort Rsndsll on the Missouri rirer. 
Part IL — Ghniersl geology of the country. 
ChMLpt&r 7. — Grsnite, Stratified Asmc, and Emplire rocka. 
** &— Potidam Sandstone, (Lower Silorisn). 
** 9. — Carboniferous and Pemiian periods. 
** 10. — Jurassic System. 
** 1 1. — Tertiary Basins of the Upper MissourL 
** 12. — QuatemaiT deposits. 

** 13. — Resum^ of the Geology of the Missouri river and iti tributaries. 
« 14. — Catalogue of Minerab and Geological specimens. 
Part TIL — Zoology and Botany. 
Chapter 15.— Catalogue of Afinerals with notes on their habiti and distribu- 
tion, 48 species. 
Chapter 16. — Catalogue of Birds with notes on their geographical distribu- 
tion, 256 species. 
Chapter 17.---Catalogue of Reptiles, F^hes and recent shells. Reptiles, 

33 species ; Fishes, 25 species ; Recent Molluscs, 65 species. 
Chapter 18. — Catalogue of recent plants. Phenogamous plants, 726 spe- 
cies ; Carices, 56 species. 

Dr. Hayden is a devoted worker in several departments of investiga- 
tion not usually united in one person. He is now engaged upon some 
ethnographical and philological researches related to the aboriginal tribes 
among whom he has resided. Some of the results of these studies we 
hope to present to our readers in an early number. 

1 2. Sixth Annual Report of the Secretary of the Maine Board df 
Agriculture ; embracing also the Reports on the Scientific Sunrey, 1861. 
Augusta : Stevens <fe Say ward, Printers to the State. 8vo, pp. 464.— 
The larger portion of this volume is devoted to the "Preliminary Report 
upon the Natural History and Geology of the State of Maine^^ under the 
direction of Ezekibl Holmes, of Winthrop, Naturalist^ and Charus H. 
HiTOHoooK, of Amherst, Mass^ Geolopiij assisted by Geo. L. €k>ODAU, 
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of SaoOi BakaUti and Chemist^ J. G. Hougbton, of Still River, Mass., 
limeralopist^ A. S. Packard, Jr., of Brunswick, Entomohgist^ and 0. B. 
FuujEB, of Portland, Marine Zoologist, 

We must defer to a subsequent issue a notice of this Report, which 
embraces some points of general geology of great scientific interest : as 
for example, the proof that the lowest member of ^the Carboniferous sys- 
tem in New Brunswick overlies unconformably the equivalents of the 
Perry beds, establishing, in view of Mr. Hitchcock, the certainty that the 
Carboniferous system does not occur in Maine. 

It is worthy of remark that, in these times of civil strife, Maine has 
the courage to inaugurate a new scientific survey, while some other States 
are suroending work on surveys only partly completed. This is the more 
to the honor of Maine, inasmuch as in case of a foreign war she would 
be the first to suffer the liability of invasion. 

13. Report on the Otological Survey of the State of Wisconein^ Vol. 
L ; by Jamxs Hall on General Geology and Palaeontology, and J. D. 
Whitnxt on the Upper Mississippi Lead Region. Printed by authority 
of the L^siature of Wisconsin, January, 1862. Large 8vo, pp. 455. — 
This very valuable volume contains a chapter in 72 pages on the Physi- 
cal Geography and General Geology of the State of Wisconsin, by Prof. 
Hall, followed by a Report on the Lead Region, filling 950 pages in five 
chapters by Prof. Whitney. This report is of the highest economic and 

feneral interest, presenting the whole subject of the lead region in its 
istorical, physical, geological, mineralogical and mining relations in a 
methodical and exhaustive style, leaving nothing to desire. The report 
is concluded by some observations on the mammalian remains found 
in the lead crevices by Profs. Leidy and Wyroan; and the last chapter 
contains a catalogue of fossils, with remarks and descriptions of some 
new ones by Prof. Hall. We shall revert to this report again in more 
detail. It is admirably well printed and illustrated. The beautifol maps, 
diagrams and sections by Prof Whitney of the lead region deserve espe- 
cial mention. 

14. Obituart. — Hiram A. Prouty MJ). died at St Louis, Mo., April 
21, 1862. Dr. Prout was well known as a naturalist and a zealous 
member of the St Louis Academy of Science. Our geological readers 
will recall his description, in March, 1847, (this Jour., iii, 248) of a fossil 
maxillary bone of Palseotherium from near White River in the Mauvaise 
Torres. This was our first definite knowledge of that vast mausoleum of 
Palseotherial remains, since become so famous. He was an eminent 
physician and most useful citizen. 

JT. C. v.Leonhard, — Died on the 23d of January, 1862, at Heidelberg, 
K. C. V. Leonhard, Prof, of Mineralogy in that city since 1818. He was 
born in Rumpenheim near Hanau, Sept 12, 1779. Among his numer- 
ous writings the following deserve mention : 

Handboch einer allgemeiDen topographischen Mineralogie. 8 Bde. Frankfort, 
1809.~0baracteri8tik der Felsarten. Heidelberg, 1823.— Handbuch der Oryktogw 
node. Heidelberg, 1826. 2 Aufl.— Die Basalt Gebilde. 2 Bde. Stuttgart, 1882. 
— OmndzQge der Oryktoffno«ie. Heidelberg, 1883. 2 Aufl. — Agenda preognostica. 
Heidelberg, 1888. 2 Aufl. — Grundzuge der Geologie und Geognosie. Heidelberg, 
1889. 8 Aofl.— Geologie oder Naturgeschichte der Erde. 6 Bde. Stuttgart, 
1686-1644.— Lehrbuch der Geognosie und Geologie. Stuttgart, 1849. 2 Aufl. 

Tascbtoboch fur die gesammte Mineralogie. Frankfort, 1807-1824.— Zeitschrift 
fOr Mineralogie. Frankfort, 1825-1829 —Jahrbuch fiir Mineralogie etc. yon K. C 
T. Leonhard and H. G. Bronn. Stuttgart, 1880-1862. 
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